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Fig. 3. Case 2. Mrs. Charles G. Before X-ray treatment. 

showed an entirely normal stomach with normal peristalsis 
and smooth mucosal relief. 

The patient was seen again in February, 1931. She was 
very well and another radiological examination of the 
stomach was entirely negative. The last word had from 
the patient was in January, 1934; she was entirely well, 
as far as her stomach was concerned, but was treated by 
Dr. Francis Carter Wood for a tumor of the tonsil.” 

Case 3. “A man, aged fifty-nine years, was explored by 
Prof. Enderlen, Heidelberg, on June 23, 1929. A gastric 
carcinoma, the size of a fist, was found tightly adherent 
to the pancreas. Roentgenograms show plainly the extent 
of the tumor and its gradual regression. The patient was 
able to work as an engineer after being dismissed from 
the clinic in November, 1930. February 1, 1932, he was 
readmitted for a prophylactic series of roentgen treat- 
ments. On February 8, 1932, he suffered a sudden massive 
hematemesis ; 2 liters of blood were vomited and the 
patient collapsed. He died a few hours afterwards. The 
post-mortem specimen showed only a few remnants of the 
carcinoma on the posterior gastric wall and a perforation 
into the splenic artery, from which the fatal hemorrhage 
occurred.” 

Dr. Charles Waters (9), Baltimore, Maryland, 
records an interesting case. He states as follows: 

“I should like to record a case of gastric tumor w'hich 
proved on exploration to be entirely inoperable. However, 
it was highly radio-sensitive and almost completely dis- 
appeared under irradiation. It subsequently proved to be' 
a Grade III adeno-carcinoma. The second operation re- 
vealed only a small nodule in the pylorus which was re- 
sected by a Polya closure. The patient subsequently died 
an acute abdominal death and generalized abdominal 
metastasis was discovered. This case, however, proved one 
thing if nothing else and that is that a stomach which was 
completely involved by an unusual rubbery type of growth 
responded to irradiation and became entirely operable. The 
character of deeply seated abdominal malignant disease is 
often such as to defy every known method of scientific 
investigation. The time honored surgical exploration of 
the abdomen as the primary step in the treatment of ab- 
dominal masses of uncertain etiology’ and uncertain opera- 
bility may, we believe, be obviated in some cases by pre- 
operative irradiation.” 

At one time there was relatively little hope for 
success in the treatment of carcinoma of the cervix of 
the uterus. Irradiation today has gone a long tvay’ 
towai’d dispelling this hopelessness. This may be no 


basis for the hope of similarly brilliant results in the 
domain of gastro-intestinal irradiation, but certainly 
here is fertile field which may yield the unexpected. 

Merrit, E. A. (10), in 1036 reported on a series of 
13 cases treated since January’, 1934. Three of these 
cases — 25% — yvere living and apparently free of all 
evidence of disease, clinically and by X-ray e.vami- 
nation. Most of the cases yvere in a dying condition 
yvhen treated. The treatments yvere given daily except 
Sunday, using the modified Coutard technique. I will 
cite only one of Dr. Merrit’s cases: 

Case 3. “1. C., yvhite male, aged seventy-tyvo. Eight 
j’ears previous to examination the patient fell off a horse 
and struck his side. He dates the onset of his trouble from 
that time. For the past seven months he has had indi- 
gestion. No nausea or vomiting. Fig. 5 shows extensive 
papillary carcinoma involving almost the entire body of 
the stomach. Wassermann yvas negative. From June 18, 
1934, to July 14, 1934, the patient received 2,100 r to an 
area 20. x 20 cm. over the anterior stomach, 2,100 r to an 
area 20 x 20 cm. over the posterior stomach and GOO r to 
an area 20 x 20 cm. over the lateral stomach yvith the 
folloyving factors: 220 kv. (peak), 20 ma., 50 cm. distance, 
Thoraeus tin filter equivalent to 2 mm. copper. The tumor 
dose was 1,700 r. The initial treatments yvere 100 r; these 
yvere lengthened after a few days until each area yy’as re- 
ceiving 250 r in rotation, only’ a single area being treated 
doily. Patient was not nauseated nor did he vomit at any 
time during or after treatment. Roentgen examination of 
the stomach tyvo months after treatment shoyved consider- 
able improvement. There yvas still, hoyvever, evidence of 
malignancy on the posterior yvall. There was a dry de- 
squamation of the skin. The stomach yvas yvashed and the 
centrifuged material was studied by Dr. J. W. Lindsay 
yvho reported papillary carcinoma on several fragments. 
In spite of the previous intensive therapy, it yvas decided 
to give the patient a second series of roentgen therapy, 
more intensive than the first. To save the skin and im- 
prove the depth dose a tin filter equivalent to 5 mm. copper 
yvas used. Six months after the first series the patient 
received 3,000 r (measured in air) to each of the three 
20 X 20 cm. areas, or a total of 9,000 r in forty-tyvo days 
yvith the following factors: 220 kv., (peak), 20 ma., 50 
cm. distance,' 250 r daily, 25 minutes, yvith 1.25 mm. tin, 
0.26 mm. copper and 1 mm. aluminum filtration. The 
tumor dose yvas 4,100 r. The patient tolerated the second 
series of treatment yvithout nausea or vomiting and lost 



Fig. 4. Case 2. Mrs. Charles G. 10 months'after X-ray 
treatment. 


Pettit Carcinoma op the Stomach — Diagnosis and a Suggested Plan of Treatment 179 


no weight. Fig. 6 shows the shin reaction at its height 
two weeks after treatment. This healed without difficulty 
in four weeks. The patient is symptom-free now for one 
year and four months since the first treatment and seven 
months since the second series of treatment. Fig. 7 shows 
the stomach at the present time.” 

I had just read the article and case reports by 
Dr. Merrit when I was called upon by one of my 
colleagues to tiy and do something for a patient of his 
dying with gastric carcinoma. This was in 193G. The 
palliative results were striking. The history of this 
case is as follows: 

Mr. Fred L., age 60, first seen on June 29, 1936. This 
patient gives a history of having gotten very hot while 
working in the field one year previously and then drinking 
a large quantity of cold water. During the night following 
this he had a severe hemorrhage from the stomach of 
bright blood. He was kept in bed for five weeks and at 
this time (June, 1936) — one year later — he has a severe 
secondary anemia, hemoglobin 60 erythrocytes 3,500,- 
000. There is a marked loss of weight, probably 30 to 40 
pounds. On physical examination there i.s tenderness and 
rigidity iri the upper part of the abdomen, particularly to 
the left of the midline. There is some relief from pain on 
the taking of food. 

Fluoroscopic examination; The stomach is long and 
narrow, fishhook in type and fills promptly. The peristalsis 
is hyperactive and on close examination there is an irregu- 
larity, constant in character, involving the p.vlorus. The 
stomach on the whole is dilated. 

He was subjected to a series of 30 X-ray treatments, 
300 r a day, with a total of 3000 r over each of three fields, 
anterior, lateral and posterior over the upper abdomen 
with the following factors: 200 k.v. (peak), 10 ma., 50 
cm. distance, 4 mm. copper filter. These treatments were 
given between July 8, 1936, and August 12, 1936. During 
the course of treatment he lost ten pounds in weight and 
by the end of the course of treatment he began to improve 
quite markedly and where he had been able to scarcely eat 
anything because of pain, by the 29th of August, 1936, he 
was eating anything and everj'thing, and had no pain in 
the abdomen. 

This continued and he went back to work firing a boiler 
in a laundry. He continued well, gaining in weight and 
strength for the next eight months when he had a return 
of his pain and loss of weight. In March, 1937, he was 
given a series of sixteen treatments over the upper ab- 
domen, two fields right upper quadrant and left upper 
quadrant, a total of 2400 r over each field. 

The pain was again relieved and his strength returned, 
but two months later he had a severe relapse, had to give 
up his work and finally died on the 24th of February, 
1938 — ^twenty months from the time he was first seen and 
thirty-two months from the time of his first gastric 
hemorrhage. 

The palliative effects of the roentgen therapy in this 
advanced case were so striking and gratifying that I 
have since treated nine other cases Two of these are, 
tv'o years after treatment, apparently well and work- 
ing evei-y day. I will cite one of these cases: 

Mrs. Charles G., aged 65, was admitted on September 
29, 1936. She states that during the past year there had 
been a gradual loss of weight with a total loss of weight 
of fifty pounds. She complains of a dull aching pain 
through the upper abdomen, most severe in the epigas- 
trium. This pain begins about one hour after eating and 
lasts until the next meal. When her stomach is empty 
and she has pain, the taking of food -will relieve it tem- 
porarily. On fluoroscopic examination following the ad- 
ministration of barium meal the stomach filled readily, was 
in good position and good tone with active peristalsis. The 
outlines of the greater and lesser curvature were clearly 
seen but there was a regular, crescentic, persistent inden- 


tation on the greater curvature in the mid-portion. This 
indentation showed a lack of peristalsis. 

A series of four radiographs of the stomach were made 
and this irregularity on the greater curvature was found 
to be persistent. The pylorus and duodenum were smooth 
and regular in outline. On the basis of the persistent 
filling defect on the greater curvature, together with 
clinical symptoms, a diagnosis of carcinoma of the stomach 
was made. 

She was treated by a series of thirty treatments, 300 r 
each, over three fields in the upper left abdomen anteri- 
orly, laterally and posteriorly, 3000 r units being adminis- 
tered to each field. The fields were 20 x 20 cm. square and 
the following technical factors were used: 200 kv. (peak), 
60 cm. distance, 8 ma., Thoraeus filter with equivalent of 
2 mm. copper. 

Three weeks following the treatment she had a very 
definite skin reaction with blistering, followed by tanning 
and desquamation. 

She has been seen at regular intervals since ; has gained 
forty-five pounds in weight; and does her own work and 
is apparently in excellent health. There has been no re- 
turn of her gastric symptoms. 

A I'adiograph was made on the 10th of June, 1937, 10 
months after the first roentgen examination, which reveals 
only a slight crescent indentation of the greater curvature 
and peristalsis appeared normal. 

DISCUSSION 

Ten cases have been treated by this method and two 
of the ten are apparently well twenty months or more 
since treatment. I have, therefore, convinced myself 
that modern X-ray therapy in small doses over a pro- 
longed period of time is of definite palliative value in 
carcinoma of the stomach. We know that gastro-enter- 
ostomy is of definite palliative value. 

Therefore, we have at hand today, two effective 
methods for the palliation of advanced carcinoma of 
the stomach — gastro-enterostomy and high voltage 
prolonged X-ray therapy. Waters has proven that 
some adeno-carcinomas of the stomach, contrary to ac- 
cepted opinion, are radio-sensitive. 

Why not combine the two methods? Levin (1), it 
is true, has tried and discarded the X-ray method, but 
as Pohle (8) says, “There is no doubt in our mind 
that the ‘how’ of irradiation, the choice of the method 
and its technical application, is of the greatest 
importance; it partially determines the degree of 
success.” 

Pohle’s statement cannot be over-emphasized — the 
technical application of the X-rays, the skill and ex- 
perience of the roentgen therapist, are certainly just 
as important as the skill and experience of the surgeon 
in the use of scalpel and scissors. 

Let me state definitely that roentgen therapy can 
show only a small percentage of success in the treat- 
ment of gastric carcinoma, but these few cases re- 
ported indicate what can be done and point the way. 
Much remains to be done, but I believe a first basic 
step has been made. By joint action bertveen surgeons 
and roentgen therapists, further improvements can 
be made and more satisfactoiy results achieved. 
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T he rapid progress which clinical gastroscopy has 
made in the past few years gives it a prominent 
place as a diagnostic procedure to determine gastric 
disease. This is especially evident in the study of gas- 
tritis. In Europe, numerous gastroscopic as well as 
histopathologic studies suggest that the disease is 
prevalent. In America, however, not as much investi- 
gation has been done to substantiate such findings. We 
therefore have selected for gastroscopic study, several 
groups of cases which commonly confront the phy- 
sician with a gastric symptomatology which the ordi- 
nary diagnostic measures may not always explain. 
Since so little is know about the incidence of gas- 
tritis, we have attempted to contribute such a study 
from our series. 

Among the clinicians who stimulated great interest 
in this type of study are Henning (1), Schindler (2) 
and Moutier 13). Besides these three outstanding in- 
vestigators, there are a number of others who con- 
tributed to the gastroscopic study of gastritis, the 
most noteworthy probably are the reports of Gutzeit 
(4), Chevallier (5), Benedict (6), Swalm and his 
associates (7), Gaither and Borland (8) and others. 

Although there are several good classifications of 
gastritis, we have adopted Schindler’s simple classi- 
fication. He divides his cases into acute and chronic 
forms. The type of cases we have observed were 
almost all chronic in nature and we therefore shall 
confine ourself to that group. Chronic gastritis is 
divided into superficial, hypertrophic and atrophic 
tj-pes. Inflammation of the stomach is characterized 
by the fact that the normal smooth glistening orange 
red appearance of the mucous membrane is changed. 

In superficial gastritis, the stomach has the ap- 
pearance of a definite inflammatory reaction taking 
place. The color is dusky red and the mucous mem- 
brane is dull in appearance. There are hyperemic 
areas and erosions of varying size and hemoiThagic 
spots may also be seen. Occasionally gray patches of 
tenacious adherent mucus are observed. 

In hypertrophic gastritis, the outstanding impres- 
sion that the observer gets is the marked increase in 
size of the rugae. In some cases, there does not appear 
to be any marked inflammatory reaction. How^ever, 
the mucous membrane may appear thickened and 
swollen. The nodular formations which have been de- 
scribed frequently in the literature, we have only ob- 
served rarely. In some cases there is also a definite 
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inflammatory reaction, here, it becomes more difficult 
to distinguish it from superficial gastritis. 

In atrophic gastritis, the mucous membrane appears 
thin and pinkish gray in color. The rugae are either 
effaced or markedly thinned out and in some cases a 
fine network of veins is observed. 

We have also observed a type of gastritis which is 
limited in extent. It may be confined to the antrum of 
the stomach. This antral gastritis may be any of the 
three varieties mentioned. Another type of gastritis 
that is frequently seen is in gastro-enterostomized 
stomachs. Here the inflammation is usually peristomal 
in extent and may be severe in inflammatory reaction. 
This reaction in the stomach has been observed in 
patients even several years after their operation. 

It is important to consider that the present day 
conception is that the majority of digestive disorders 
are not the result of definite gastric or duodenal 
organic disease. Such disorders are usually termed 
“dyspepsias” and are classified as organic, reflex, 
systemic and functional. Blackford (9), Foster (10), 
Davis and Van der Hoof (11) and the more recent 
work of Rivers and Ferrerra (12), covering a total of 
11,623 cases, agree that the organic group comprises 
only from 11.2 to 14% and the functional group as 
high as 22 to 25% ; the remainder being due to reflex 
and systemic causes. If we exclude the organic group, 
we find there is usually great difficulty in making a 
positive diagnosis. This is strikingly evident in the 
functional group of cases. The tendency is to make 
such a diagnosis by an eliminative process and conse- 
quently to include erroneously those conditions which 
usually cannot be diagnosed by the ordinary means 
available. 

Gastritis is the outstanding gastric condition which 
is commonly mis-diagnosed. That it is much more 
common than is generally realized is shown by the fact 
that quite a large number of such cases were found 
by gastroscopic study, to be included among the so- 
called "gastric neuroses,” and also were found to be 
associated with other gastric pathological conditions. 

In a series of sixty-two cases, both clinical and 
X-ray studies failed to explain epigastric symptoms. 
A diagnosis of functional dyspepsia was made. Gastro- 
scopic study revealed no lesions in twenty-five cases, 
twenty-one had a chronic gastritis, three had peptic 
ulcers (on the posterior wall of the stomach) , two had 
small polyps, six had pylorospasm and in five the ex- 
amination was unsatisfactory. It is interesting to note 
that 46.8% of these had definite organic gastric dis- 
ease. In a series of this type, where both clinical and 
roentgen study failed to make a diagnosis of organic 
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disease, it is very striking to find the incidence of 
organic gastric disease to be so high. Even though 
this series is small, we may conclude from it that 
lesions on the postex-ior wall of the stomach, may at 
times, not be diagnosed by routine clinical study. That 
gastritis is quite common among the so-called func- 
tional dyspepsias becomes quite evident xvhen we con- 
sider the fact that in this series, the incidence of gas- 
tritis is as high as 37.8%. 

A group of gasti’o-enterostomized patients was 
studied. These patients all gave a history of having 
the operation performed for the relief of peptic ulcers. 
In the majority of these cases, sevei’al years had 
elapsed since their opei-ation. Twelve such patients 
were gastroscoped; They all gave' a clinical impression 
of a possible gastrojejunal ulcer in spite of negative 
X-ray findings. In six, no abnormal findings were 
noted; in five, a chronic gastritis of the peristomal 
type was observed and in one case, the examination 
proved unsatisfactox-jL It must be stressed that in this 
series, although the incidence of gastritis is impres- 
sive, it is not as high as that recox'ded by Gaither and 
Borland (8) who found “active and severe inflamma- 
tory changes in fourteen out of fifteen such cases — 
even two yeax's after operation.” 

We also selected a number of duodenal ulcer patients 
whose symptoms persisted in spite of adequate ulcer 
thex-apy. These were the cases which failed to respond 
to adequate form of therapy, previously reported in 
the A. M. A. Jouxmal (13). Sixteen such patients were 
studied. These patients were gastroscoped to de- 
termine if possible the reason for their resistance to 
therapy. In eight, no abnonnal findings were noted in 
the stomach; however, in a corresponding number of 
patients, a quite extensive gasti-itis xvas obsex-ved. In 
the remaining two, a fi.xed pylorus due to cicatriza- 
tion was seen. It must also be borne in mind that an 
associated duodenitis may also have existed. This of 
course cannot be ascertained gastroscopically. With 
such findings, one is strongly influenced to believe that 
the associated gastritis or possible duodenitis may 
explain to a gi'eat extent why certain types of duo- 
denal ulcers will not readily respond to adequate 
thex-apy. 

Another interesting series of cases that we studied 
for their possible relationship to gastritis were the 
definitely diagnosed gastric malignancies. In the ma- 
jority of these cases, biopsy specimens were obtained 
either at laparotomy or at autopsy to confirm the 
diagnosis of malignant disease. Twenty-seven such 
patients were gastroscoped. In ten, the gastric mucosa 
not involved by tumor was normal. Howevei', in 
thii’teen, gastritis was observed. Of these, nine were 
of the atrophic variety; three, superficial, and one of 
the hypex'trophic type of gastritis. In the remaining 
four, examination was unsatisfactoi'y. In this series, 
the percentage of associated gastritis is higher than 
that of any other group we had studied. The role that 
gastritis, especially of the atrophic type plays in the 
etiology of carcinoma of the stomach is pi'oblematic. 
Howevex', with such a high incidence of gastritis, it 
probably is an important factor in the symptomatology 
of these cases. 

Still another interesting group of cases studied were 
the patients having true achylia. In our study of 
sixteen such cases, as many as twelve of these had 
definite atrophic gastritis; three were of the hyper- 


trophic type; and in one, the gastric mucosa appeai-ed 
normal. It will be seen that although as high as 94% 
in this series had gastxdtis, only 75% were of the 
atrophic type. 

The general clinical conception that true achylia is 
associated with atrophy of the gastric mucosa is being 
seriously questioned by gastx'oscopic studies. Henning 
and Jui-gens (14) i-eported a study of twenty-nine 
patients demonstx'ating achlorhydria after histamine 
injection and found atx-ophy of the mucosa in four 
and severe gastritis in thiideen instances. A. Bonadies 
(15) also reported a gastroscopic study of sixteen 
cases of achylia. He stated that he obseiwed only 
seven cases of “typical gastritis,” two showing 
ati’ophic changes and in the remaining six, no ab- 
nonnal changes were noted in the gastric mucosa. 
However, it is not definite that his series were all 
histamine achloi-hydria cases. Gaither and Borland 
(8) in their recent report also sti'essed that they have 
seen “atroph.v with ach.vlia, achylia without atrophy 
and atrophy with normal gastric juice.” A still more 
I’ecent gastroscopic study made by K. Luhr and M. 
Gulzow (16) in pernicious anemia patients indicate 
that even in this type of case, they discovered acute 
and chronic gastritis and they conclude that “pure 
ati’ophy of the non-inflammatory type” is not always 
characteristic of pernicious anemia. The conception is 
that some form of gastritis usually is present ■with 
achylia and it is not necessarily of the atrophic tiTO- 
Our findings suppoi't such a contention. 

In a number of instances, the gastroscopic exami- 
nation proved to be unsatisfactoiy. In the majority 
of these patients, despite the fact the stomach was 
properly emptied, thfe secretion was so excessive that 
it rapidly flooded the field and it was impossible to 
make an accurate diagnosis. This type of phenomenon 
was considered as pathological and a diagnosis of 
“succorrhea” was made. In a few cases because of 
excessive secretion of mucus, the stomach was not 
properly emptied and poor vision of the gastric 
mucosa resulted. Also in an occasional instance, the 
patient resisted the passage of the instrument and the 
examination had to be abandoned. 

In analyzing our findings, it will be seen that the 
incidence of gastritis is highest in the true achylia 
cases, being 94% (only 75% being of the atrophic 
tjqxe). The gasti-itides associated with gastric carci- 
noma follow with 69.8%; those associated with chronic 
resistant duodenal ulcer 50%; those associated with 
gastro-enterostomies 45.5%, and those found in the 
undiagnosed gx'oup (functional dyspepsias) follow 
with 37.8%. The most impressive finding is that in 
the five groups studied more than one-half (54.5%) 
of all the cases examined had some form of gastritis 
and these were only diagnosed by gastroscopic study. 

Such findings would tend to support the contention 
that gastritis is quite as px-evalent in the United States 
as in Europe. Our findings are further substantiated 
by the fact that Swalm, Jackson and Morrison (7) in 
a gastroscopic study have found that the incidence of 
gastritis was approximately just as high in their 
series of 135 cases. In referring to the incidence of 
gastritis, they also quote R. Schindlex’, who has done 
a great number of gastroscopies abroad as well as in 
this country, as stating that “his statistics are identi- 
cally the same in Chicago and the middle west as in 
Germany” and in a recent publication, Schindler and 
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his associates (17) state that in a series of 2,500 cases, 
the incidence of gastritis is about 50%. 

In attempting to classify the incidence of the types 
of gastritis, difficulty was encountered in some cases. 
At times it was difficult to distinguish between super- 
ficial and hypertrophic types of gastritis and occasion- 
ally various degrees of the two or even the three types 
were noted in the same patient. In such cases, the 
predominating lesion was given the preference. An- 
other factor that should play an important role in the 
classification of gastritis is the degree of disease ob- 
served. We noted marked variations or different stages 
of the same type of gastritis. In the atrophic type, 
the degree of atrophy varied, from the moderate thin- 
ning of the rugae to their complete effacement and 
thinning of the mucous membrane with arborization 
of vessels. It, is difficult to conceive of atrophic gas- 
tritis as a definite type, with one characteristic gastro- 
scopic picture. It is more logical to accept Moutier’s 
version of it as progressive disease. We have observed 
that often various stages of atrophy may be found in 
the same patient. Superficial gastritis varied from 
mild infiammation of the mucous membrane to a 
marked inflammatory reaction, showing an angry look- 
ing mucous membrane, with superficial erosions and 
occasional hemorrhage or exudate. The hypertrophic 
type varied from a moderate increase in the size of the 
rugae to a marked cordlike thickening giving one the 
impression of mucosal edema. Still another factor to 
consider is the extent of involvement. In some cases, 
at times it was antral in e.xtent, and in a good many 
of the gastro-enterostomized patients, it was only 
peristomal. However, in determining the incidence of 
the types of gastritis, its classification had to be 
simplified. 

A group of six cases which is not included in the 
above series was also studied. These were patients in 
whom the diagnosis of hypertrophic gastritis was made 
by roentgen examination. Clinically, these patients pre- 
sented an unexplained epigastric symptomatology. 
Gastroscopic diagnosis agreed with the X-i'ay evi- 
dence. However, it should be stressed that they all had 
an advanced type of hypertrophic gastritis. It will be 
seen that the frequency of gastritis diagnosed by 
X-ray study is comparatively very small. 

Occasionally a clinical and X-ray impression of a 
gastric cancer may turn out to be a form of gastritis. 
We observed two such cases, both diagnosed as gastric 
cancer. In one case, gastroscopic study ruled out a 
neoplasm and saved the patient from surgical inter- 


vention. In the other case, however, even the gastro- 
scopic picture resembled carcinoma so much that ex- 
ploratory laparatomy with biopsy study had to be per- 
formed to rule out carcinoma, 

CONCLUSIONS AND SUMMARY 

1. A series of 143 patients on whom more than 200 
gastroscopic examinations were done is reported. It 
is found that the diagnosis of gastritis is difficult to 
make. Clinically it does not adhere to any definite 
syndrome. Clinical, laboratory and roentgen study 
does not give very much information in the majority 
of instances except in an occasional case of advanced 
hypertrophic gastritis where the X-ray may make 
such a diagnosis. Pathologic verification of such con- 
ditions is greatly handicapped because at post-mortem, 
extremely rapid autolysis of gastric tissue takes place. 

2. When clinical and X-ray study fail to explain 
gastric symptomatology, there is a strong tendency to 
relegate the patient to the so-called “functional dys- 
pepsia group.” That gastritis is much more common 
among such patients than is genei-ally realized is 
greatly emphasized by the fact that a sui-prisingly 
large number of such people (37.8%) had a definite 
chronic gastritis. 

3. The general clinical belief that true achylia is 
an expression of atrophy of the gastric mucosa, is not 
supported by gastroscopic study. The gastroscopic 
conception is that where there is true achylia, there is 
usually gastritis present, but it is not necessarily of 
the atrophic type. 

4. Gastritis may play an important role in patients 
who have peptic ulcers, neoplasms, and gastro-enter- 
ostomies. Such an association of gastritis may not 
only influence the symptomatology presented by the 
patient, but may also explain why some cases do not 
readily respond to therapy. In the series we studied, 
the incidence of associated gastritis was exceptionally 
high. 

5. The most striking finding in this study is that 
more than one-half (54.6%) of the five main groups 
studied had some form of gastritis and it was only by 
gastroscopy that such a diagnosis was made. Such 
finding would tend to make gastritis a common rather 
than an occasional gastric disease. 

6. It must also be stressed that gastritis may oc- 
casionally simulate a gastric neoplasm to such an ex- 
tent that even gastroscopically, it may be difficult to 
differentiate between the two. 
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1. Fasting Rate and Quantity of Bile Secretion 
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C ONSIDERABLE controversy exists today on the 
quantitj’ and rate of secretion of bile in normal 
human beings. While an extensive bibliography has 
accumulated on biliary secretion in experimental 
animals, the literature on secretion in humans is com- 
paratively sparse, and is of necessity limited to ob- 
servations made on patients with natural or surgei'y- 
resultant fistulae. Such obseiwations are subject to 
many criticisms, and rightly so. The search for 
reliable data must of necessity be limited to those 
humans who comply with the following requirements : 

1. The fistula must be complete so that all the bile 
secreted by the liver can be collected. The passage of 
however slight a quantity into the intestinal tract will 
invalidate any determinations. 

2. The gall bladder must have been previously re- 
moved. The concentrating power of this organ will 
materially interfere with the volumetric output of the 
liver. It will further negate the value of any data on 
choleresis, since its cholagogue action is very im- 
portant. 

3. The liver of the subject studied must be ap- 
parently normal. Hepatic disease is quite apt to inter- 
fere with bile secretion. 

4. The collection of the bile must be complete. Any 
leakage around the fistula will destroy the importance 
of any conclusions. 

The widely divergent reports in the literature are 
due to either failure or inability to observe these 
criteria. Table I indicates the extent of this range of 
opinion. 

More recent^’’, Koster, Shapiro and Lerner (2) have 
found the daily volume to range between 420 and 
500 cc. in a cholecystectomized female with a T-tube 
fistula. 

A short time ago, there was admitted to our surgical 
service, a patient with a total external biliary fistula 
which met all the requirements previously enumerated. 
A brief description of this patient follows : 

Mrs. E. M., white, aged 25, weight 45.5 kgms., in good 
general condition. The patient had had a cholecystectomy 
done at another institution after a diagnosis of chole^s- 
titis with cholelithiasis had been made. She was fairly 
well for a short time, but soon noticed a progressively in- 
creasing jaundice accompanied by clay-colored stools and 
diarrhea. An exploratory laparotomy revealed a complete 
stenosis of the distal portion of the supi-a-duodenal 
segment of the common duct. No calculi were found, but 
the common and hepatic ducts were dilated above the 
stenotic segment. This portion was cut through and could 
not be probed through into the duodenum due to complete 
fibrosis. It is highly possible that this pathology was the 

^From the Department of Surgery and Pathology, Beth-El Hospital, 
Brooklyn, N. Y. 
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result of some accidental injury to the common duct 
during the first operation. An attempt to bridge across 
the common duct and duodenum with a T-tube was un- 
successful, because at no time after the second operation 
was any bile found in the intestinal tract. After the re- 
moval of the T-tube, all the bile secreted was collected 
from the abdominal fistula opening. Hippuran injection 


Table I 

Amount of biliary secretion in man (Sobotka) (1) 




Daily 

Amount 

Remarks 

Year 

Author 

of Bile 

(Body-Weight) 

173S 

Amyand. Stuart 

650 ml. 

Perforated abscess of 
gall bladder 

1764 

Haller 

720 ml. 

Estimate 

1817 

Douglas 

850 ml. 

Estimate, analogy to 
dog 

1835 

Monro quoted in 

Todd 

350 ml. 

Pulmonary fistula 

1684 

Blschoft and Lessen 

11 to 34 gms. 




total solids 


1866 

Harley 

600 ml. 

Echinococcus fistula 

1867 

1 

Robin 

500 ml. 

1 

Quoted by Pfaff and 
Balch 

1871 

i Ranke 

1 

625 vdL 

Echinococcus fistula 
(47 kerns.) 

1872 

von Wittich 

532 mL 

Fistula 

1573 

"Westphalen 

453-556 ml. 

Bronchial fistula 

1S84 j 

1 

Yeo and Herroun 

354 ml. 

Fistula, cancer, 50 
kgms. 

18S5 1 

Murchison 

<900 ml. 

Estimate 

1889 1 

Copeman and 

7S0 ml. 

Fistula stone opera- 


"Winston 


tion (76 kgms.) 

1890 i 

Robson 

850 ml. 1 

Fistula stone opera- 
tion (53 kgms.) 

1891 

Raton and Balfour 

518- 814 ml. ' 

Surgical fistula (73 
kgms.) 

1897 

Rfaff and Balch 

450- 650 ml. 

Surgical fistula (51 
kgms.) 

1899 

Zeynek 

300- 400 ml. 

Fistula stone opera- 
tion (80 kgms.) 

1902 

Brand 

500-1100 ml. 

Nine surgical cases 

1904 

Levene et al 

460- 860 ml. 

Surgical fistula 

1909 

von Rzentkowski 

360- 870 niL 

Fistula of hepatic 
duct 

1910 

Bacmeister 

100- 940 ml. 

Four surgical cases 

1916 

Cosentino 

300 ml. 


1921 

Neilson and Meyer 

8S5 mk 


1922 

Harer et al 

8QQ-12Q0 ml. 

Estimate 

1923 

Gundermann 

250 ml. 

Hunger value 


183 
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Table II 

Hourly volumetric output — no food, no bile, varying 
quantities of water (100-500 cc.), with and without 
suction 


Time 

P. M. 

Volume 

in cc. 

Time 

A. M. 

Volume in cc. 

Suction 

No 

Suction 

Suction 

No 

Suction 

12-1 

20.0 

19.7 

12-1 

17.0 

15.2 

1-2 

22.0 

21.8 

1-2 

16.0 

13.S 

2-3 

24.0 

21.3 

2-3 

15.0 

14.0 

3-4 

24.0 

18.0 ‘ 

3-4 

15.0 

15.0 

4-5 

20.0 

23.6 

4-5 

18.0 

17.0 

B-C 

21.0 

17.5 

5-6 

19.0 

20.0 

C-7 

20.0 

21.0 

6-7 

. 19.0 

18.8 

7-8 

20.0 

22.9 

7-8 

20.0 

20.5 

8-D 

20.0 

18.2 

8-9 

26.0 

26.0 

0-10 

22.0 

19.2 

0-10 

23.0 

22.3 

10-11 

17.0 

23.3 

10-11 

24.0 

25.0 

11-12 

16.0 

16.0 

11-12 

22.0 

19.0 



Fig. 1. Hippuran visualization of biliary fistula tract 
and common and hepatic ducts proximal to obstruction. 
Note absence of dye in distal portion of common duct and 
duodenum. 

into the fistulous tract showed the common duct ramifying 
into the larger ducts of the liver, but no evidence of any 
dye could be found in the duodenum or the duct leading 
to it (Fig. 1). After a stormy convalescence, the patient 
was discharged, having been taught to collect her own 
bile and drink it with each meal. On her present admission 
to the hospital, the various liver function tests were done 
to determine the apparent efficiency of her liver. The 
various blood tests, blood chemistry values and liver 
function tests, as well as microscopic analysis of the 
collected bile were all found to be normal. The results of 
these tests are as follows: 

Hemoglobin 85% (Sahli), R.B.C. 4,200,000, W.B.C. 
8,200. Differential — Polys 67%, small lymphocytes 23%, 
large lymphocj-tes 5%, eosinophils 3%, basophils 2%. 
Blood chemistry — Urea 12 mgs.. Creatinine 1.5 mgs., uric 
acid 3.0 mgs.. Glucose 85 mgs., Albumin 5.2 mgs.. Globulin 
2.2 mgs.. Fibrinogen 0.5 mgs.. Cholesterol 180 mgs.. Choles- 
terol ester 100 mgs.. Bilirubin 0.2 mgs.. Icteric index 4. 
Bleeding time 3 minutes. Coagulation time 5 minutes. 
Galactose tolerance test 1.5 gms., Hippuric acid test 2.82 
gms. Blood Wassermann negative. 

The patient was therefore judged to be a fit subject for 
studies on bile secretion in the normal human. 

Procedure: The abdominal fistula opening was intu- 
bated with a tightly fitting catheter which was further 
sealed off with collodion and adhesive strips to make it 
leak-proof and pull-proof. This catheter was then con- 
nected through a glass connecting tube with a length of 
rubber tubing sufficient to prevent any kinking and pull 
on the catheter. The end of this tubing was inserted into 
cotton-stoppered test tubes which were changed hourly. 
The patient was then put on a gradually diminishing diet 


Total volume in 24 hours xvithout suction 4G8.1 cc. 

Total volume in 24 hours with suction 4S0.0 cc. 

These values arc graphically illustrated in Fig. 2. 


with a constant fluid intake until she became accustomed 
to starvation without discomfort. She was then deprived 
totally of food on three different test days, with inter- 
vening days during which a normal diet was administered. 
This diet was then again reduced gradually, so that on 
the day before the next test day (when she was again 
totally deprived of food) her food intake was negligible. 
Her water intake remained constant. During these starving 
test days, varying quantities of water were allowed the 
patient. None of the collected bile was re-administered to 
the patient. The bile was collected hourly, day and night, 
for 24 hours during these starvation test periods. 

Kocour and Ivy (3) have suggested that variations in 
hourly output of bile during the day and night found by 
previous investigators might be due to temporary and 
partial blockage of the fistulous opening. Collecting their 
specimens with the constant application of suction, they 
could find no variation. We therefore repeated our ex- 
periment using moderate constant suction applied to the 
catheter intubated into the abdominal fistulous opening. 
The remainder of the procedure during this collection was 
exactly the same as it had previously been without the 



Fig. 2. Graphic representation of hourly bile secretion 
under basic conditions (see Table II). Note the general 
absence of variations except for consistent diminution 
during the hours from 11 p. m. to 5 a. m, "without the use 
of suction (solid line), and from 10 p. m. to 4 a. m, with 
the use of suction (broken line). 
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application of the suction, -with the exception that the bile 
was collected in a cylinder graduated in cubic centimeters. 
A reresentative and tyical chart of hourly values utilizing 
both methods of collection is presented in Table II. 

It will be noted that no significant differences exist in 
the hourly secretion with or without the application of 
suction. Similarly, in both cases there was a distinct di- 
minution in the quantity of bile collected during a 6 hour 
period of the night and early morning, the decrease being 
approximately the same -with and without the use of 
suction. Our patient, in bed throughout these experiments, 
was actually asleep and at basal metabolic levels during 
the night, a condition probably difficult or impossible to 
attain in an experimental dog. This may explain the differ- 
ence in our.'results from those of Kocour and Ivy. Paren- 
thetically, it should be noted that the patient herself had 
noticed that less bile flowed from the tract when she was 
quiet for several hours, and that the flow was increased 
by her activity. 

SUMMARY 

1. In a healthy patient, wnth an apparently normal 
liver and a total biliary fistula, observations were 
made on the rate and quantity of biliary secretion 
when the subject was starved and no bile was ad- 
ministered orally. 


2. The hourly rate of fiow during the day and 
night was found to be fairly regular. 

3. There was, however, a 6 hour interval during 
the night and early morning, corresponding to the 
sleeping period, that showed an appreciable diminu- 
tion of flow. This interval coincides with the period 
during which the subj'ect’s metabolic processes were 
at a minimum. 

4. The administration of varying quantities of 
water had no effect on the rate of secretion. 

5. The daily total output averaged between 468.1 
cc. and 500.9 cc. or between 10.5 and 11.0 cc. per kilo 
of bodj' weight. These values do not take into con- 
sideration the effects of intestinal bile as a secretory 
stimulant, bile having been excluded from the patient’s 
economy during these studies. 
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The Intravenous Feeding of Amino Acids 

By 

IRIS CORBOULD, R. H. CLARK 
and 
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VANCOUVER, B. C. 


INTRODUCTION 

I N medical pi-actice the feeding of human beings by 
other than oral means has long been recognir.ed 
as a neccessity under certain conditions. Up to the 
present certain salts and glucose have been the only 
materials injected. Patients decline fairly rapidly in 
the absence of tissue-building proteins. 

Abderhalden (I) has established that proteins in 
the process of digestion are completely hydrolyzed. 
Moreover, Van Slyke (1) has shown by examining the 
blood before and during digestion, that it is in the 
form of amino acids that protein synthesis begins, 
since polypeptides when introduced into the blood 
stream are excreted unchanged. 

It is not known in what proportion the various 
amino acids are absorbed by the tissues from the 
blood. Moreover, the present price of individual amino 
acids would prohibit their general use for such a 
purpose. In the experiments described below an in- 
expensive pure protein was hydrolyzed and the result- 
ing mixture of amino acids utilized. 

Considerable work has been done on feeding animals 
orally with mixtures of amino acids, but very little on 
their intravenous injection. Buglia (2) found by in- 
jecting hydrolyzed proteins that a considerable pro- 
portion of the amino acids was taken up by body and 
suggested that the animal could probably be fed that 
way. ■ ■ 

Ackroyd and Hopkins (3) have shown that if hydro- 
lyzed casein is administered orally as the sole source of 
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protein, the animal loses weight and ultimately dies. 
But that if tryptophane, which is destroyed by acidhy- 
drolysis, is added in small amounts to the hydrolizate, 
normal growth is maintained. This seems to he due 
to the inability of the animal to synthesize the indol 
ring. 

Casein was selected as the source of amino acids 
and hydrolyzed by means of sulphuric acid. Enzyme 
hydrolysis was not considered, since it would he diffi- 
cult to separate enzymes completely before injection, 
while hydrolysis by bases racemerizes the amino acids. 
Of the ten indispensable amino acids it has been shown 
that — ^tryptophane, histidine, phenylalanine and methi- 
onine can be replaced for growth purposes by their 
Antipodes. On the other hand, only the natural forms 
of valine, leucine, isoleucine, lysine and threonine are 
available for the use of the growing organism (4). 
Arginine has not yet been investigated. 

EXPERIMENTAL 

One litre of 16% sulphuric acid was used for each 
100 grams of casein, and the mixture was digested on 
a sand bath under a reflux condenser for several hours 
after a portion withdrawn first gave a negative biuret 
test. The extra digestion was to ensure complete 
hydrolysis to amino acids. The mixture was then 
boiled with animal charcoal until colorless and filtered. 
Sufficient solid barium hydroxide to almost neutralize 
the sulphuric acid was added and the solution again 
filtered. The mixture was then diluted to two litres 
for each original 100 grams of casein, since it was 
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found that in a more concentrated solution the more 
insoluble amino acids such as tyrosine and leucine 
tended to precipitate out on standing. The mixture 
was adjusted to a pH of about 7.4 by means of sodium 
hydroxide solution. Then sufficient Ringer’s salt to 
make the solution isotonic and about 10% glucose 
were added, and the pH was readjusted when neces- 
saiy. 

The solution was next filtered through a Seitz filter 
to sterilize it, although it was found to be just as 
efficient to autoclave the solution before adding the 
glucose, and then to add the glucose which had been 
sterilized in the dry form. 

Rabbits were selected as experimental animals, each 
was fed approximately 80 cc. of the mixture as calcu- 
lated on their energy and protein requirements, de- 
pending on their weights. At first the injections were 
made through a vein in the ear, but this method was 
found to consume too much time, so intra-peritoneal 
injections were carried out twice a day. The animals 
absorbed the food slowly from the peritoneal cavity. 
A few rabbits were run as controls, being fed the same 
amount of glucose solution without the amino acids. 
Fresh drinking water was always available. After 
each experiment the animals were sacrificed and the 
kidneys and liver as well as other internal organs were 
examined for signs of strain, but they appeared quite 
normal in each case. 


The rabbits lost weight slowly after the first feu- 
days, although those that were fed amino acids as well 
as glucose lost more slowly than those which had only 
the glucose. It was then decided to add about 06 
grams of tryptophane per litre of solution to the .same 
mixture. Rabbits fed this diet were found to keep up 
weight fairly evenly for about a week, then to decline 
at a fairly steady rate. This loss may have been due 
to several causes: inadequacy of the protein mixture, 
to improper balance among the various amino acids’ 
or to absence of other factors, such as Vitamin A. To 
test the latter supposition a Vitamin A concentrate, 
“Avalon,” w-as obtained, and one drop was injected 
intravenously each day in addition to the regiilar 
intraperitoneal injections of the usual mixture plus 
tryptophane. This was found to lengthen the time 
before the animals lost weight. Probably other growth 
factors might be added advantageously. 

In conclusion, rabbits fed intravenously or by intra- 
peritoneal injections on a mixture of amino acids from 
hydrolyzed casein, supplemented with tryptophane and 
Vitamin A, lose practically no weight over a period 
of two weeks, and remain in normal physical condition, 
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The Influence of Alkalis on Renal Function* 
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T he clinical state of alkalosis and its association 
with impaired renal function has been ivide^' 
recognized since the report of Hardt and Rivers (1). 
Cooke (2) points out three unansw-ered questions re- 
garding the physiological effects of soluble alkalis: 
(1) Is there aggravation of pre-existing renal insuffi- 
ciency? (21 Are the kidneys damaged by the alkalis? 
(3) Can these findings be attributed to extra-renal 
causes? Numerous observations have been made here- 
tofore on the diminution of renal function when there 
is a marked change in the acid-base equilibrium 
toward the alkaline side, i.e., in uncompensated alka- 
losis (3, 4, 5, 6, 7). It is of interest that some such 
change in renal function may occur in apparent^' 
normal individuals when alkalis commonly used in the 
control of peptic ulcer are taken. There is available 
no adequate study on renal function variation in 
patients receiving poorly soluble alkalis and showing 
no signs of alkalosis. 

Eighteen patients receiving a general diet while 
under observation in the hospital for* minor ailments, 
were given 20 to 30 grains of a mixture of calcium 
carbonate and magnesium oxide (in the ratio of eight 
to one) every hour from 7 A. M. until 9 P. M. daily. 

^Trom the Golden Clinic, Davis Memorial Haspital, and Davis and 
Kikins Colf«ro. 

Suhmitteil January 4. 1939. 


Before starting the alkalis, and again after the alkalis 
had been administered for a period of seven to eight 
days, the following observations were made by usual 
clinical laboratory methods: phenolsulphonphthalein 
excretion for periods of 15 minutes and two hours 
(intravenous administration of the dye) ; maximum 
urea clearance of Van Slyke (Koch’s (8) methods for 
urea) ; early morning specific gravity readings on 
urine (neither food nor fluid for the preceding twelve 
hours) : urine dilution (four-hour volume of urine 
after ingestion of 1500 cc. on an empty stomach) ; 
carbon dioxide combining power of blood plasma (9) 
and chlorides of the blood plasma (10). 

The accompanying table presents the laboratory 
flndings from tw-o patients for illustration. A slight, 
but definite, diminution of renal function is indicated 
by the several procedures for its estimation. 

In the entire group studied, the urea clearance 
figures show an increase in one patient, a decrease in 
the remaining 17 patients. In ten patients of the 
group, after one week of alkali medication, the clear- 
ance was lowered by 30% or more. The phenolsul- 
phonphthalein excretion for the first fifteen minute 
period was unchanged in two patients, decreased 5% 
in ten patients, decreased 10% or more in six patients, 
and increased in no patient after a week on alkalis. 
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Table I 


Patient 

Morning 

Sp. Gr. 

s 

Dilution 

4 Hr. Vol. 
cc. 

1 

Urea 

Clearance 

Blood 1 

t Urea 

' Nitrogen i 

! CO. 

1 , C. P. 

1 9c* 

Plasma 

1 Chlorides 

1 mgm. 

G. P. (before 
alkalis) 

1.020 

25 

1 

2050 

70 

9.7 

66 

571 

G. P. (after 
alkalis) 

1.012 

1 20 ) 

1 

1226 1 

i 

40 ' 

9.7 

64 

584 

A. R. (before 
alkalis) 

1.022 i 

1 ! 

30 

1 

1216 1 

113 

10.3 

62 

705 

A. R. (after 
alkalis) 

1.015 

25 

■ 

1 1 

61 

ir.i 

68 1 

795 


In all "the patients the carbon dioxide combining 
power remained within normal limits, but showed a 
slight tendency to rise during alkali medication. 
During the period of observation, the values for 
plasma chlorides increased more than 60 mgm. in two 
patients, decreased more than 50 mgm. in two patients 
and was altered less than 60 mgm. in the remaining 
patients. Assuming the normal range of value for 
blood urea nitrogen to be 8 to 20 mgm., it was found 
that the urea nitrogen rose above normal limits in bot 
one patient after the use of alkalis. 

Thus there is evidence of depression of renal 
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function as measured one week after the routine use 
of calcium carbonate and magnesium oxide in doses 
similar to those frequently administered in the medical 
management of peptic ulcer. This phenomenon ap- 
pears to be associated with no significant change in 
the acid-base equilibrium of the patients. No explana- 
tion is offered for the mechanism of this change. It is 
planned to continue these observations and to include 
determinations of plasma pH, hemoconcentration, and 
the influence of other poorly soluble antacids. 

Note: This investigation has been made with the as- 
sistance of a grant from the Ella Sachs Plotz Foundation. 
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A Method of Measuring Acidity and Protein 
Within the Human Stomach* 


Digestion 


By 

JAMES B, EYERLY, M.D. 
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T he literature is replete with articles on the inter- 
action between hydrochloric acid, pepsin and 
protein. Such knowledge has been gained chiefly in 
the studies of gastric secretions in the course of 
animal experimentation and from analyses of aspir- 
ated human gastric contents. This information has 
been of value particularly in the treatment of peptic 
ulcer. By attempting to reduce the corrosive action of 
gastric juice with antacids healing of the ulcerated 
area is thought to be hastened. The results obtained 
from either complete or partial neutralization give 
ample testimony that neither method is entirely satis- 
• factory. 

It is a well known fact that acid values obtained 

^From the Gastro-tntestinal Department of Presbyterian Hospital, 
Chicago. 111. 
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from aspirated material do not hold true for any one 
particular region of the stomach. It seemed worth 
while to study the pH of gastric contents in situ to 
see if it would differ from the pH of gastric contents 
removed by tube. The purpose of this paper is to 
introduce a simple method of measuring gastric 
acidity and protein digestion ivithin the stomach. Such 
a method might be useful in a study of the therapeutic 
value of antacids. 

Method. An electrometer using a glass electrode 
was chosen. This machine has a pH range of from 1 
to 13 with a claimed accuracy within 0.05 pH. The 
electrode is shielded against stray electrical inter- 
ference so that measurements can be made whei-ever 
desired. By reducing the size of the usual arrange- 
ment a gastric electrode was made. The body of this 
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Fig-. 1. Diagram of gastric electrode system with at- 
tached digestion capsule. A. Position of test elements in 
the stomach. 


electrode (Fig. 1) is covered with hard, rubber, is 2.75 
cm. long and 1 cm. in diameter; at its distal end is 
the glass bulb 5 mm. in diameter, and at its proximal 
end the lead to the electrometer. This rubber covered 
shielded lead is 5 mm. in diameter and six feet long. 
A cap made of hard rubber protects the glass bulb. 
This cap is 1.6 cm. long and 1.2 cm. in diameter, has 
large longitudinal slits and an open end to allow cii'eu- 
lation. Such protection prevents the glass bulb from 
touching the stomach wall and minimizes the chances 
of breakage. The liquid junction to the calomel i-efer- 
ence electrode is accomplished by passing a saturated 
solution of potassium chloride through a small rubber 
tube fastened to the lead. This tube has a capillary 


glass outlet attached to the body of the electrode uitii 
its opening 1 cm. above the glass bulb. 

In order to compare pH values in situ with those of 
aspirated material a Levine tube with one opening was 
attached to the electrode system. The opening was 
made by an oblique cut 2 cm. aboi’e the glass bulb. 

Digestion values were obtained by placing a cylinder 
of egg white in a metal digestion capsule. This capsule 
is 3.25 cm. long and 1 cm. in diameter, and has a screw 
cap, rounded ends and numerous holes. One end of 
the capsule was tied to the tip of the cap which pro- 
tects the glass bulb of the gastric electrode. Under 
fluoroscopic control the electrode with its attached di- 
gestion capsule was placed in the antral region of the 
stomach (Fig. 1-A). 

Egg white was prepared by boiling large fresh eggs 
for twenty-five minutes. Cylinders from the coagu- 
lated egg white were cut with a cork borer. In each 
test two cylinders from the same egg W'ere chosen and 
weighed. One was put into the capsule and the other, 
as a control, into a glass of water at room tempera- 
ture. Immediately after the capsule was withdrawn 
from the stomach, the remaining egg white was re- 
moved and gently w’ashed to remove debris. Both 
cylinders were then put into separate vials and dried 
for twenty hours at 87° C. By comparing the fresh 
and dried weights a rough index of digestion was ob- 
tained. In some instances a chemical analysis for com- 
parative changes between the control and e-xperimental 
cylinders of egg white was made. 

Two electrometers, calibrated at 39° C., and stand- 
ardized on the same buffer solution were used in each 
experiment. The gastric electrode was attached to one 
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Chart 1. Patient F. C. pH curves obtained on routine ulcer management with three ounces of milk 
and cream mixture on the hour and fifteen grains of calcium carbonate on the half hour. Egg white 
showed marked digestion and a 20.8 per cent weight loss. 
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and the aspirated material tested with the second. A 
gastric electrode reading was made first. Following 
this, 20 cc. of gastric material' was dra^™ back and 
forth through the tube three times and on the fourth 
withdrawal 8 cc. tested with the second machine and 
discarded. Often a second reading was then made with 
the gastric electrode to determine the effect produced 
by the aspiration mixing procedure. These manipu- 
lations usually consumed approximately three minutes. 
At the conclusion of each test both electrodes were 
again cheeked for accuracy and found to agree within 

O. 1 pH. 

It seemed advisable to apply the Sippy neutrali- 
zation method of ulcer management in our studies. 
All patients chosen had uncomplicated duodenal ulcer. 
These patients were given milk and cream every hour 
on the hour from 8 :00 A. M. to 7 :00 P. M. and powders 
every hour, on the half hour from 8 :30 A. M. to 7 :30 

P. M., and then a powder every thirty minutes until 
9:00 P. M. The usual tests for acid control were made 
by aspirations at 4:00 in the afternoon and 9:30 in 
the evening. Invariably, using Topfer’s reagent, these 
tests showed the acid to be under control. No medi- 
cation or food except that described was given on the 
day of the test. The electrode with the digestion 
capsule was usually lowered into the stomach in the 
latter part of the morning and readings were taken 
over a three hour period without disturbing the po- 
sition of the testing elements. 

Resnlts. The pH curves shoum in the four charts 
are characteristic of a large number obtained when 
alkaline powders are used in the manner described. 


The first three graphs illustrate the results obtained 
when different powders are used in the same indi- 
vidual; the fourth, using one of these powders on an- 
other patient, demonstrates the individual variation 
to the same amount of neutralizing substance. All 
charts show both prompt and delayed pH changes 
after taking an alkali. Such changes are most rapidly 
exhibited in aspirated material. 

In Chaid; 1 wide variations in degree of acidity will 
be noted. No constant difference exists in values of 
aspirated material and those obtained with the gastric 
electrode. Aspirated material shows greater fluctu- 
ations and a higher average pH value than is found 
with the gastric electrode. The average for the latter 
is a value slightly above pH 2. At this level there was 
marked egg white digestion. 

When the amount of alkali is increased, as is shown 
in Chart 2, average pH values increase for both de- 
terminations and fluctuations are not as great. For a 
short period it will be noted that values for aspirated 
material were somewhat lower than those from the 
gastric electrode. We find such an occurrence unusual. 
With this higher average pH only a small amount of 
egg white digestion occurred. 

The curves shown in Chart 3 follow a course similar 
to those of Charts 1 and 2 although a different powder 
was used. The gastric electrode readings are com- 
parable to those of Chart 1 and an equal amount of 
egg white digestion found. 

Patient P. F. showed better neutralization on the 
same amount and type of antacid than patient F. C. 
This is illustrated by comparing Charts 3 and 4. The 



Chart 2. Patient F. C. pH curves obtained on routine ulcer management mth three ounces of milk 
and cream mixture on the hour and twenty grains of calcium carbonate on the half hour. Egg white 
showed considerable digestion with an H.l per cent weight loss. 
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aver.'iKo gastric electrode reading is above pH 3.5 and 
no gro.s.s egg white digestion was seen. 

DISCUSSION 

It has been demonstrated by numerous investigators 
that the stomach does not function like a churn but 
rather as a hopper. Layers of food lie in strata with 
the cardia and fundus acting as the body and the 
pylorus as the mouth. The acid values are highest in 
the antrum near the pylorus. Since most ulcers occur 
in the first part of the duodenum and prepyloric area 
we are interested in neutralizing the stomach content 
in this region. In aspirated material as usualb’ ob- 
tained it is difficult to evaluate the degree of aciditj’ 
in the prepyloric region because of mixture with the 
more alkaline content from above. The acidity of the 
gastric contents when determined electrometrically 
from the electrode in the stomach and on the contents 
of the stomach removed in the usual manner, do not 
check, the intragastric electrode usually indicating a 
higher degree of acidity. 

Gastric electrode readings were generally lower 
than those of aspirated material even though the 
opening of the aspirating tube was placed near the 
glass bulb. The volume of the highly acid antral con- 
tent is small and no representative sample can be with- 
draw!. In the aspirated samples tested for comparison 
we must presume that there was considerable mixture 
with more alkaline material from other regions. 
Carbon dio.xide loss during aspiration must be con- 
sidered but this alone cannot explain the marked 
difference between the two readings. 

In the process of aspiration there is considerable 
churning of the gastric content. To determine the 
effect of this procedure a gastric electrode reading 


was often taken after aspiration. One would expect 
this second reading to give a value consistent with an 
average of the first reading and that of the aspirated 
material. This does not always occur. The shield about 
the glass bulb of the gastric electrode undoubtedly 
produces considerable lag because mucus and curd's 
are inclined to adhere and prevent free circulation. 

The motor activity, rate of secretion and volume of 
gastric content during a test period are not known. 
These factors undoubtedly play an important role iii 
the results obtained. None of our patients had evi- 
dence of pyloric obstruction; therefore, a relatively 
normal emptying time svas presumed. During periods 
of active peristalsis and small content, values obtained 
from the gastric electrode and aspirated material 
should be in close agreement. It is during the period 
of low motor activity that the greatest difference in 
values is expected. The pH of the aspirated material 
is usually promptly raised by the taking of an antacid 
while that shown by the gastric electrode is slower in 
exhibiting itself. Differences in rate of secretion 
probably occur but during the short interval between 
readings such variations are perhaps of minor signifi- 
cance. At times aspirated material has a lower pH 
than is indicated by the gastric electrode. The sensi- 
tivity of this electrode to rapid changes is undoubtedly 
reduced because of lag as previously stated. If this 
factor were removed the two readings should be in 
better agreement at such times. 

The effect of various antacids in different doses has 
been studied. As would be expected, patient F. C. 
(Charts 1 and 2) shows better neutralization on 
twenty grains of calcium carbonate than on fifteen 
grains of the same powder. A powder containing 
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Chart 3. Patient F. C. pH curves obtained on routine ulcer management with three ounces of milk 
and cream mixture on the hour and twenty grains of tribasic calcium phosphate with fifteen grains of 
tribasic magnesium phosphate, on the half hour. Egg white showed marked digestion and a 23.2 per 
cent weight loss. 
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twenty grains of tribasic calcium phosphate and 
fifteen grains of tribasic magnesium phosphate seems 
as effective as the smaller dose of calcium carbonate 
in this patient. On the other hand, P. F. shows a much 
higher pH than does P. C. on the same powder. Since 
the amount of antacid is known in both cases we must 
assume that the amount of acid secreted was greater 
in F. C. than in P. F. Other antacids have been studied 
but space does not permit their discussion at this time. 

Quantitative measurement of protein digestion is 
very complicated. In our studies it was found that 
the appearance of the test cylinder at the end of the 
experiment gave a good index of the presence or 
absence of peptic activity. It was hoped that weight 
loss would give a quantitative measure but when 
weight increases occurred and no visual digestion was 
present this method proved unreliable. Only in cases 
where evidence of active digestion could be seen was 
there a weight loss. Chemical analyses of test cylinders 
without gross digestion show that the calcium content 
is frequently doubled when calcium carbonate is given; 
when tribasic calcium and magnesium phosphate are 
given a tenfold increase in phosphate may occur. In 
these same samples nitrogen values are essentially 
unchanged. From this we must conclude that weight 
change gives an unreliable index of digestion because 
of adsorbed substances. At this time it is our impres- 
sion that for practical purposes the appearance of the 


egg white surfaces after a test gives sufficient infor- 
mation as to the presence of peptic activity. 

In all charts shown it will be noted that line pH 3.5 
is emphasized. Optimum activity for pepsin is placed 
between pH 2 and pH 3 ; above pH 5 it is said to dis- 
appear. Our studies indicate that little or no egg 
white digestion occurs when gastric electrode readings 
remain in the neighborhood of pH 3.5 or above. 

CONCLUSIONS 

1. A method of obtaining acid values in the antral 
region of the stomach is described. 

2. A method of obtaining an index of protein di- 
gestion in the antrum of the stomach is described. 

3. The pH of the antral content is lower than that 
of the stomach content as a whole. 

4. No constant difference exists between the pH of 
antral content and that obtained by aspiration. 

5. Gastric electrode pH values are usually lower 
than those of aspirated material. 

6. Antral pH readings give a better index of local 
protein digestion than those of aspirated material. 

7. Patients on a supposedly accurate neutralization 
therapy show active digestion of egg white in the 
antral region. 

The electrometer and electrodes used in these experi- 
ments were made by the Coleman Electric Company, May- 
wood, 111. 
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Chart 4. Patient P. F. pH curves obtained on routine ulcer management with three ounces of milk 
and cream mixture on the hour and twenty grains of tribasic calcium phosphate -svith fifteen grains 
tribasic magnesium phosphate, on the half hour. Egg white showed no digestion and an 11.9 per cent 
weight gain. 


Phenolphthalein as a Test in Gastro-lntcstinal Disease 

By 

D. N. KREMER, PAUL D. SHORE 
and 

B. H. WIESEL* 

PHILADELPHIA. PENNSYLVANIA 


I N the study of pa.stro-intcstinal disease there is a 
definite need for a rapid, simple, and accurate test 
that would determine the presence or absence of an 
organic lesion. Such a test would be of value: (1) in 
the difTerentiation between functional and organic di-s- 
turbances with a saving of time, expense and dis- 
comfort of varied laboratory procedures; (2) in cases 
in which the patient is too ill for extensive studies or 
when such studies are inconclusive; and (3) for evalu- 
ating progress in ulcerative lesions of the gasti'o-in- 
testinal tract under treatment. 

A te.st which seems to fulfill such a need was re- 
ported recently by Woldman (1). He used a 1% solu- 
tion of phenolphthalein in alcohol by mouth, testing 
the urine at two, four and six hour intervals for the 
presence of free phenolphthalein. Free phenolphtha- 
lein was found in the urine of 34 of 35 patients with 
gastro-intestinal lesions, while 76 of 77 subjects stated 
to bo free of such lesions excreted none. Since 
Vamossy (2) states that the greatest portion of in- 
gested phenolphthalein is excreted unchanged in the 
feces with the remainder being e.xcreted in conjugated 
form in the urine, Woldman concludes that the 
presence of free phenolphthalein in the urine is evi- 
dence that there is some break in the continuity of the 
mucosa of the gastro-intestinal tract. Fantus and 
Dyniewicz (3) gave a thousand doses of phenolphtha- 
lein in capsules to students and ward patients, finding 
free phenolphthalein in the urines of 8.5ffe of the 
students and l.Scj of the ward patients. They found 
that the quantity of free phenolphthalein in the urine 
is dependent on the size of the dose and the interval 
between the voiding of the urine and its examination. 
Woldman tested the urine within a few minutes after 
it was voided to obviate the possibility of conjugated 
phenolphthalein being converted to the free form upon 
exposure to air. He gave only 0.1 gram of white 
phenolphthalein, in solution rather th.an in solid form, 
.and he believes th.at the small dosage and administra- 
tion in dissolved form is responsible for the value of 
the test. 

An attempt was made to evaluate this test by ap- 
plying it to 137 patients in the wards of the Phiha- 
delphia General Hospital. The patient was given 10 
cc. of a IG- alcoholic solution of phenolphthalein by 
mouth while in a fasting state. The urine was tested 
immediately after voiding at two and four hour inter- 
val.s, the test consisting of alkalinization with several 
drops of lOvj sodium h.vdroxide. The si.xth hour 
specimen was also tested when two and four hour 
urines gave a negative result. Urine containing free 

♦ rhl!ail«‘lph{a Gcneml Hcwrital. 
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phenolphthalein turned a definite pink or red color 
upon the addition of one to three drops of sodium 
hydroxide, while lirine without free phenolphthalein 
did not change in color. 

In this series there were 21 cases proven by X-ray, 
operation, or autopsy to have lesions of the gastro- 
intestinal tract, and two cases in which the existence 
of such lesions wore strongly supported by the clinical 
history. In the remaining 114 cases evidence was pre- 
ponderantly against the presence of gastro-intestinal 
lesions. The results of the test are tabulated in Tables 
I and II, and reveal an accuracy of 5G% in the gastro- 
intestinal cases, and 75% in the remaining cases. 

These 137 cases include G9 c.ases in which the status 
of the gastro-intestinal tract was investigated, mainly 
by X-ray, but also by gastroscopy, operation, and 
autopsy. The test gave a correct result in 50 of these 


Table I 

Cases with gastro-intestinal lesions proven by X-ray 
and other studies 


Di’ncnosis 

Cases 

Positive 

Neffative 

Duodenal ulcer 

S 

3 

G 

Gastric ulcer 

3 

2 

1 

Carcinoma of 
stomach 

10 

6 

4 

Ifematcmcsls 

2 

2 

0 

Totals 

23 

13 

10 


cases, an accuracy of 72%. In sixty-eight cases of the 
series no other gastro-intestinal studies were made, as 
the.v were not believed to be indicated by the phy- 
sician in charge. The phenolphthalein test gave a 
negative result in 52 of these cases, an accuracy of 
77%, if these cases can be regarded as having no 
gastro-intestinal lesion. 

An an.alysis of Tables I and II reveals a higher per- 
centage of correct results in the absence of disease of 
the gastro-intestinal tract. We believe this difference 
is due to the inclusion in Table II of ten c.ascs classified 
as he.aled gastro-intestinal disease, and six cases 
classified as functional gastro-intestinal disease. The 
phenolphthalein test was negative in these sixteen 
cases, but because of the fallibility of clinical and 
X-ray diagnoses, it remains possible that unrecognized 
lesions of the gastro-intestinal tract were included in 
this group. 

There were five negative results in eight cases of 
duodenal ulcer (Table I). These cases were reviewed 
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from the clinical standpoint, and it was thought that 
they should be included under the active gastro-in- 
testinal lesion group, rather than as healed lesions. 
One case of active gastric ulcer failed to reveal free 
phenolphthalein in the urine. This patient was ad- 
mitted with gross hematemesis, and X-ray study and 
gastroscopic examinations revealed a large gastric 
ulcer which responded to conservative treatment. Pour 
negative results were obtained in ten cases of gastric 
carcinoma, although the lesions were later proven to 
be extensive. Two cases of hematemesis gave a positive 
result, although X-ray studies were negative. They 
both responded to the usual ulcer regimen of diet, 
alkalinization, sedation, and rest, and the positive re- 


Table II 

Cases without 'proven gastro-intestinal lesions 


Diagnosis 

Cases 

Positive 

Negative 

Healed gastro- 
intestinal lesions 

10 

0 j 

20 

Functional gastro- 
intestinal disease 

6 

0 

6 

Cardio-vascular 

disease 

33 

s 

i 25 

Pulmonary disease 

12 

3 

9 

Malignancy except 
of G,-I. tract 

S 

1 

7 

Liver disease 

s 

2 

S 

Blood dyscrasios 

5 

3 

2 

Subacute bacterial 
endocarditis 

6 

4 

I 

Skin disease 

5 

, 1 

4 

Arthritis 

3 

0 

3 

Miscellaneous 

11 

' 2 

9 

Undiagnosed 

S 

0 

8 

Totals 

114 

24 

90 


suit of the phenolphthalein test was considered as 
correct. 

A number of incorrect results occurred in cases of 
heart disease (Table II) . Minute hemorrhagic lesions 
with resulting breaks in the mucosa due to circulatory 
congestion might be postulated in these cases. One 
such case was admitted because of arteriosclerotic 
heart disease with auricular fibrillation. Her condition 
was not regarded as critical, and a phenolphthalein 
test was done with a strongly positive result. The 
patient died suddenly the next day at seven A, M., and 
an autopsy was performed three hours later. The 
entire gastro-intestinal tract was markedly distended, 
but grossly there were no hemorrhagic or ulcerative 


lesions in any portion of the stomach or intestines. 

From our results we believe that this test has defi- 
nite limitations. That this was due to faulty appli- 
cation of the technique seems unlikely. There are 
many unknown factors which could influence the re- 
sult of the test. The dose of phenolphthalein may have 
to be varied in individual cases. Little is known of 
the metabolism and excretion of phenolphthalein. It 
is possible that gastro-intestinal lesions might be 
coated by intestinal secretions, preventing absorption 
through a lesion of the mucous membrane. Gastric 
motility may have an effect on such absoi'ption. The 
limitations of roentgenological examination may have 
influenced our results by the diagnosis of healed 
lesions as ulcerative. 

Since this test is more often positive in cases with 
gastro-intestinal lesions, there is perhaps a relation to 
such lesions. However too little is kno^vn of the actual 
mode of- absorption and excretion of phenolphthalein 
to draw definite conclusions as to its use in the diag- 
nosis of gastro-intestinal disease. We believe that at 
present it can serve only as an adjunct to the history, 
physical findings, gastric analysis. X-ray study, and 
gasti'oscopic examination. 

SUMMARY 

(1) Phefiolphthalein was given orally to 137 
patients as a test for lesions of the gastro-intestinal 
tract. 

(2) The test was correct in 56% of the cases with 
gastro-intestinal disease. 

(3) The test was correct in 79% of the cases with- 
out evidence of gastro-intestinal disease. 

(4) Of the 137 cases 69 had studies of various 
types to determine the status of the gastro-intestinal 
tract. The test was correct in 72% of these 69 cases. 

(5) Cardio-vascular disease, infections, blood dys- 
crasias, and other conditions without obvious gastro- 
intestinal pathology gave a number of positives which 
impair the value of the test. 

CONCLUSION 

This test may be valuable as an adjunct in diag- 
nosis, but more must be learned of the physiology in- 
volved before it can be considered reliable as a simple 
test for the determination of gastro-intestinal lesions. 

We wish to express our appreciation to Drs. J. H. Clark 
and J. G. Reinhold for their cooperation and suggestions. 
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The Histamine-Urine Test 

Observations of the Secretion of Hydrochloric Acid and Urinary Hydrogen Ion Concentration 

on One Hundred Patients* 

By 

ELLERY G. ALLEN, M.D. 
and 

HENRY H. HAFT, M.D. 

SYRACUSE. NEW YORK 


N early twenty years ago Leathes (1) suggested 
that the increasing alkalinity of the urine during 
the day might result from the change in the respi- 
ratory rate incident to the difference between the ac- 
tivity of subjects at night as compared to that of the 
waking hours. He furthermore intimated that in 
nephritic patient, the usual alkaline swing of the urine 
during the morning might not occur. Leathes (1) 
obseiwations with regard to the effect of increased 
respiration were also confirmed by others (2, 3) but 
Fiske (4) and Campbell (5) presented data tending 
to show that the alkaline tide occurred regularls’ after 



meals, and could likely be attributed, in part at least, 
to the secretions of hydrochloric acid by the stomach. 
The observations of Hubbard and Munford (6, 7, 3, 
11) served to support the presence of the alkaline tide 
and suggested its gastric source. Although Benedict 
(8) had seriously questioned the existence of the 
alkaline tide, the observations by Hubbard and Mun- 
ford (6, 9), Hubbard, Munford and Allen (10) and 
Hubbard and Allen (12) again demonstrated the 
presence of the alkaline tide and its relationship to the 
secretion of hydrochloric acid by the stomach. In 
these latter experiments, it was shown that the 
presence or absence of an alkaline tide agreed with 
the results of fractional gastric analysis in about 80% 
of the cases studied and that when a tide was present, 

•^From tho Medical Service of the University Hospital, Syracuse, N. Y. 
This study was aided by a irrant from the Hendrick’s Research Fund 
of Syracuse University IVIedical College. 
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it seemed probable that the presence in the stomach 
of more HCl than is usually secreted in hypochlor- 
hydria might be assumed. Later studies by Hubbard 
(14) suggested ‘‘that there ^are two factors which ■ 
must be taken into consideration to explain changes 
in reaction of the morning urine. One is the secretion 
of hydrochloric acid by the stomach which causes the 
development of an alkalinity after a meal in bed. The 
other is, probably, an adjustment of the respiration to 



Chart 4. Typic^ flat curves. l?c alkaline tide. 
(^A.L. and ©O.T. nad pernlcloue aner.la. 

^ achylia. 
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waking conditions which frequently shows its 
effect very early in the morning. If the interplay 
of these two factors is kept in mind, most re- 
sults can be understood.” A further point, sug- 
gested by Hubbard and Steele (15), indicated 
that in certain patients an increased alkalinity 
of the urine developed whether or not food was 
taken. Their interpretation of this occasional 
variation was that there was, in such instances, 
a “secretory rhythm” of the stomach, quite inde- 
pendent of immediate stimulation of the gastric 
glands by the ingestion of food. Also, there are 
some individuals, they (15) noted, in whom a 
marked alkalinity developed before any meal was 
eaten and which might persist throughout the 
entire morning period, even when food was 
omitted. 

As a stimulant to gastric secretion, histamine 
has, in many instances, been preferred to the 
Ewald Test Meal and the dilute alcohol solutions. 
The present study was initiated in an effort to 
further confirm, or to refute, some of the previ- 
ous observations with regard to the relationship 
between the secretion of HCl by the stomach and 
the alkaline tide in urine, the factor of food 
being thus eliminated. It was also hoped that we 
might check the validity of the statement (16) 
“if may be that a consideration of the urinary 
reaction will be found useful in establishing a 
possible gastric acidity when satisfactory analy- 
sis of stomach contents cannot be secured.” 
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• 6.7 

1 

*'^.0 

1 

■[eTT 

•7.7 

1 

•7.6 

•7,0 

Coeoo 

#10584 

'PemioiouB aneala 

1 

• 5.1 

1 

•5.5 

i 

*6.0 

1 

•6.6 

t 

j6.7 


Parrleh 

#39347 

'Pernicious aneaia 

« 

> 6.^ 
i 

•7.0 

i 

■6.8 

« 

‘6.V 

J6.6 


Bastedo 

#37917 

'tabo paresis 

* S.# 

1 

•5.5 

t 

*5.6 

t 

•5.3 

1 

*5.6 

•5.6 

Ohectl 

'Caatrle Ca. 

'aeta-e. liver 

• 5.3 

* 

1 

*5.3 

t 

*6.4 

t 

•5.4 

*6.6 


TIBU II. 


KORJUt, OASTRIC SECRTTIOH 
• AITALISE TIDE. 


tots 


GASTRIC 

ACIDIIT 


METHOD 

Patients for study were given no medication 
the day before the test. At 9 P. M., the night 
before, the patients were asked to void and the 
specimen discarded. On awakening in the morn- 
ing, the subject was asked to void — the specimen 
labeled “Fasting.” He was then given 500 cc. of 
water by the mouth and 0.3 mg. of Histamine 
Phosphate subcutaneously. Urine specimens were 
collected at hourly intervals for the succeeding 
5 hours and properly labeled. The urine speci- 
mens were collected in clean, dry urinals and the 
urine gently placed into clean, dry specimen 
bottles. ()4 cc. of Toluol was added to the bottle). 

The specimen bottles were tightly corked, taken 
to the laboratory and examined for Ph, making 
a correction for the color of the urine in each 
case. Indicators used were Methyl Red, Brom-Thymol 
Blue and Phenol Red. Standards for comparison were 
the LaMotte sealed glass type, graduated in 0.2 Ph. 
Nearly all of the urinary specimens were examined for 
Ph within a few minutes after voiding but in excep- 
tional cases the specimens were placed in an ice box 
until the determinations could be made. Patients were 
given no food or medication until after the completion 
of the tests and were kept at rest in bed until after the 
last urine specimen had been collected. Gastric analyses 
were made in the following manner : A Levin Tube was 
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passed into the stomach by the nasal route and left in 
place during the five hour period. The fasting con- 
tents were entirely removed prior to the subcutaneous 
injection of 0.3 mg. of Histamine Phosphate and the 
drinking of the 500 cc. of water. About 15 cc. of 
gastric contents were aspirated at hourly intervals for 
the five hour pei-iod of the test. For the most part, 
gastric analyses and urine studies after the injection 
of Histamine were made on separate days to eliminate 
the nervous factor, although a sufficient number of 
examinations were made simultaneously to convince 
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Chart 7, 10 curves- 5 flat and 5 rcj-resenting alkaline 

tides. The flat curves ( 1-5 ) no 
free acid. 


us that the psj'chic factor does not demonstrably affect 
the results or their interpretations. 

SUIMMARY 

In fifty patients presenting achlorhydria and the 
same number with relatively normal values for free 
HCl in the gastric contents, we found that with few 
exceptions, cases with achlorhydria showed no alkaline 
tide, whereas those with normal gastric secretion ex- 
hibited tides such as were observed in previous experi- 
ments with various test diets. (Charts 1, 4, 7 Tabl“s 
I, 11). 

The few notable exceptions were as follows: 

1. Cases with severe renal damage who failed to 
show the alkaline tide, even though free HCl in normal 
amounts was present in the stomach. OTiether this 
procedure could be used as another test of renal 
function remains to be observed in our future studies. 
(Chart 2, Table III). 

2. Cases with urinaiy infections were not suitable 
for the test because frequently a very alkaline urine 
persisted throughout the observations. (Table III). 

3. An occasional patient had a distinctly alkaline 
urine very early in the morning, accompanied by a 
respectable level of gastric HCl, prior to the injection 
of Histamine. Although the value for free HCl might 
later increase considerably, there was not the degree 
of “alkaline tide” noted ,in most cases, and in fact, 
none might be noted. (Table IV). Very rarely an 
achlorhydric case presented a distinctly alkaline urine 
throughout the duration of the tests, the reason for 
which we had no e.xplanation. 

4. Patients who had inadvertently received medi- 
cation before or during the test, might give results 
impossible of interpretation. 

5. Cases with hypochlorhydrla may fail to show 
the degree of alkaline tide found in patients with 
normal HCl secretion. 

6. It is felt that extremely ill patients, particularly 
those with acute infections, cachexia, or very low blood 
pressure are not suitable subjects. 


TABLE III. 


REHAL IHFECTIOH- RENAL DAMAGE 


hormal gastric aciditt ho alkaline tide. 
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table IV. 


ALKALINE URINES THRUOUT 


FREE HCL FASTING 
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DIAGNOSIS 
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PH 

jhx. 

URINE 

3hr. 3hr. 
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A Modification of the Hippuric Acid Liver Function Test 

By 

EMANUEL W. LIPSCHUTZ, M.D * 

BROOKLYN, new YORK 


I N the past fifteen years the subject of liver function 
engaged the attention of many clinicians, both here 
and abroad. Considerable literature has accumulated 
describing various liver function tests and the in- 
herent advantages of each. It is not the pui-pose of 
this paper to enumerate the various tests nor to dis- 
cuss their advantages or shortcomings, suffice it to say 
that to date no unanimity of opinion exists as to the 
most desirable method of testing liver function. 

The importance of recognizing liver damage not 
only in diseases of the liver but also in diseases of 
other organs or in metabolic disorders, is a well es- 
tablished fact. Our attention has been called recently 
to the association of liver damage with toxic thyroid 
disease. The fact that postoperative thyroid crisis was 
due to hepatic failure, was amply emphasized, by 
various authors. In view of the above, the proper ap- 
praisal of the state of the liver as a guide to adequate 
therapy, is self-evident. 

During the past year we have been employing on 
our gastro-intestinal service at the Beth El Hospital, 

*L€cturer in Gastro-Enterology Polyclinic Medical School and Hospital, 
New York. Associate Gastro-Enterologist Beth El Hospital, 
Brooklyn, N. Y. 
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among other tests, the hippuric acid test described by 
Quick (1). The many favorable reports regarding this 
test have prompted us to adopt it and compare its 
value with the tests we have been using for the past 
number of years. The principle of the test depends 
upon the ability of the liver to synthetize hippuric 
acid, representing one of the several mechanisms by 
means of which the liver is capable of detoxifying 
substances brought to it from the intestine. The 
synthesis is accomplished by the conjugation of gly- 
cocol, which is elaborated by the liver, with benzoic 
acid absorbed from the intestine. In this test the 
patient ingests 5.9 grams of Sodium Benzoate dis- 
solved in a half a glass of water, one hour after a 
breakfast consisting of coffee and toast. Immediately 
after taking the drug the patient urinates and there- 
after separate hourly specimens of urine are collected 
for four hours. The specimens are then measured and 
acidified with concentrated hydrochloric acid, which 
precipitates the hippuric acid. After alloiving the 
specimens to stand for one hour, the precipitate is 
filtered off, washed with a small quantitj’ of cold water 
and allowed to air dry. After drying, the hippuric acid 
is either weighed or titrated with a 0.2 normal sodium 
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Table I 

Dtaf/iwsix and comparative figures given in ticcnfy-fivc patients showing the results of the oral and inlravcmnts 
methods 






Oral Method 




Intravenous Method 




Hourly Quantities Urine Voided 
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Total 


Hourly Quantities 
in cc. 
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3rd 

Hour 

4th 

Hour 

Benzoic 

Acid 

Excreted* 

% 

Excreted 

1st 

Hour 

2nd 

Hour 

T- 

Excreted 

1 

Chronic cholecys- 
titis. Hypcr- 
insulinism 

105 

140 

91 

GO 

2.45 

cms. 

40Ce 

45 

60 

0.95 

pms. 

4894 

2 

Toxic hepatitis 

32 

78 

92 

34 

0.93 

cms. 

13^4 

42 

48 

0.35 

ems. 

1694 

3 

Chronic cholecys- 
titis 

1C5 

320 

81 

28 

2-85 

cms. 

47% 

03 

106 

0.S9 

ems. 

449o 

A 

Portal cirrhosis. 
Ascites 

72 

34 

61 

30 

1.74 

Rms. 

2994 

49 

28 

0.61 

Prrns. 

2594 

C 

Ulcerative colitis 

210 

93 

SO 

63 

3.65 

Rms. 

3994 

98 

104 

1.22 

trms. 

6094 

G 

Chronic cholecys- 
titis 

S4 

15G 

116 

42 

2.G2 

gms. 

4294 

126 

109 

0.86 

firms. 

4394 


Chronic pastrltis 

2G5 

139 

91 

43 

3.5 

inns. 

3894 

75 

36 

1.29 

cms. 

6194 

S 

Diverticulitis of 
siumoid 

M3 

118 

74 

68 

3.2 

pms. 

5394 

74 

29 

1.31 

gms. 

6594 

0 

Menopausal 

syndrome 

110 

cc 

94 

73 

2.95 

cms. 

499^. 

55 

35 

1.25 

irms. 

62% 

10 

Hypothyroidism 

125 

144 

lOS 

60 

3.8 

inns. 

6394 

43 

33 

1.19 

mns. 

6094 

11 

Gastrectomy with 
probable hepatic 
metastasis 

ML 

72 

102 

38 

2.82 

snns. 

479^0 

DS 

104 

0.99 

firms. 

iKo 

12 

Duodenal ulcer 

S8 

116 

64 

92 

2.79 

inns. 

4694 

86 

72 

1.3 

firms. 


13 

Chronic cholccya- 
tills 

132 

141 

100 

Cl 

3.C5 

Kms. 

6094 

G3 

82 

1.03 

firms. 

6194 

14 

Diabetic cirrhosis 

63 

101 

143 

C9 

3.4 

gms. 

3694 

77 

*38 

1.03 

mns. 

6194 

IS 

Chronic cholccyB- 
titis 

137 

SO 

68 

94 

2.95 

ems. 

4994 

91 

63 

1.11 

cms. 

5594 

IG 

Chronic arthritis. 
Ilepatomccaly 

IIG 

98 

S3 

70 

2.72 

pms. 

4694 

69 

64 

1.16 

pms. 

5894 

17 

Toxic hepatitis 

3C 

42 

31 

GO 

1.37 

cms. 

2894 

43 

41 

0.61 

rrms. 

3094 

IS 

Menopausal 

.syndrome 

88 

140 

71 

102 

3.2 

mns. 

6094 

51 

34 

1.27 

irms. 

6394 

19 

20 

Typhus fever 

Cardiospasm. 

72 

148 

68 

84 

3.08 

STOS. 

6094 

. 66 

71 - 

0.64 

RTOS. 

2794 


Chronic cholecys- 
titis 

110 

82 

66 

87 

2.98 

gms. 

4094 

GO 

30 

1.25 

irms. 

6294 

21 

Myocardial failure 

G4 

62 

78 

3C 

1.84 

ETOS. 

3094 

53 

63 

0.62 

mns. 

319e 

22 

Toxic cirrhosis 

(apparently 

improved) 

146 

65 

91 

75 

3.57 

s:ms. 

599^0 

72 

66 

1.16 

mns. 

6794 

23 

Chronic cholecys- 
titis 

74 

112 

68 

118 

3.0G 

inns. 

5194 

88 

60 

1.19 

mns. 

599'e 

24 

Toxic hepatitist 
(improveti) 

Cl 

92 

45 

CO 

2.45 

ems. 

4094 

38 

S3 

0.87 

mns. 

4394 

25 

Common duct 
stone. Jaundice 

182 

25 

7G 

35 

3.52 

mns. 

6894 

46 

26 

1.25 

mns. 

eSCe 


•Orltrinal hlpruric acid fifmrcs Trero converted and expressed in terms of benzole acid. 
tKesuIts of a second test performed on patient No. 17, four weeks later. 
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hydroxide solution, using phenolphthalein as an indi- 
cator. To the amount of hippuric acid obtained one 
must add the amount of hippuric acid remaining in 
solution, which is 0.33 grams per 100 cc. of urine. The 
final figure is multiplied by 0.68 to convert the hip- 
puric acid figure into benzoic acid, as it is generally 
reported. In case any specimen exceeds 125 cc. as 
quite frequently happens, it must be slightly acidified 
with acetic acid and boiled down on a water bath to 
about 50 cc. before precipitating the hippuric acid. 
The greater the volume of urine, the more dilute a 
solution does it become, and the less accurate is the 
precipitation of the hippuric acid in that given sample. 

We have established to our satisfaction the fact 
that the test is very sensitive and of definite value in 
estimating the extent of liver damage in certain con- 
ditions. An appraisal of its value in the differential 
diagnosis of liver diseases, as compared with other- 
liver function tests, will be reported in a future com- 
munication. 

The procedure of the test as originally advocated, 
has certain disadvantages which may seem apparently 
trivial and yet they constitute definite drawbacks 
creating certain difficulties, which render the test less 
accurate in some patients. Lack of cooperation on 
part of the patient, willingly or otherwise, failure of 
the attendant to carry out instructions faithfully in 
administering the drug or collecting the specimens, 
increased quantities of urine in some specimens, 
making it necessary to concentrate the amount before 
proceeding with the precipitation, are some of the 
factors which complicate the procedure. 

MODIFICATION OF THE TEST 

It occurred to me that an intravenous method could 
be evolved whereby the test would be simplified and 
yet not detract from its accuracy. A modification of 
this sort in order to be ideal must fulfill certain 
criteria, namely; 

1. A minimum amount of the drug to be used that 
would be compatible with accuracy. 2. Elimination of 
the “patient factor” as far as possible — administration 
of an accurate and full amount of the drug which 
cannot be lost by subsequent vomiting. 3. Ability to 
perform the test on a patient where vomiting is a 
presenting symptom. 4. Reducing the time required 
for collecting specimens. 5. Fewer and more concen- 
trated amounts of urine to work with. 6. The test 
should be adaptable as a simple office procedure. The 
above criteria are fully met in the modification of the 
test which I am now to describe. The intravenous 
method was performed on twenty-five patients and in 
each instance a comparison was made with the oral 
method. The tests were done either one or two days 
apart. 

PROCEDURE 

In the morning, after withholding food and fluids 
for twelve to fourteen hours, the patient is made to 
empty the bladder, following which 20 cc. of a lOf^, 
solution (2 grams) of Sodium Benzoate* is .slowly in- 
jected intravenously. Two, hourly specimens are then 

, *The solution in steriie ampules was ^onerously furnished by the 
Loeser Laboratory, New York City, N. Y. 


collected and the hippuric acid determinations made 
in the same manner as in the original test. No un- 
toward effects were encountered from the injection in 
anj' of the patients. It was found unnecessary to 
collect the urine beyond a two hour period, since, in 
the majority of the cases in this series with an un- 
impaired circulation, no hippuric acid was recovered 
after one and a half hours. Three of the patients dis- 
playing myocardial insufficiency manifesting right 
sided failure, showed a relative delay in hippuric acid 
excretion, but not beyond a two hour period. 

COMMENT 

A study of the accompanying table in which the oral 
and the intravenous methods are compared, reveals 
certain facts which indicate the advantage of the 
latter method and the parallelism in the final results 
between the two methods. This can be best appreciated 
by comparing the percentage figures of the respective 
methods. In the oral method a 40 to 60% excretion of 
hippuric acid (in terms of benzoic acid) is considered 
normal. Taking these figures as standards, we find 
that in the intravenous method, using two grams of 
sodium benzoate, the percentage excretion of hippuric 
acid with a normal liver function amounts to 40% to 
65%. Expressing our results in grams it is apparent 
then that with the intravenous method an excretion of 
0.8 gi-ams to 1.3 grams would be considered normal. 
As may be seen from this table, the percentage ex- 
cretion of hippuric acid with the intravenous method 
is generally higher, this is seen in 72% of the cases 
studied. This factor may depend upon the degree or 
state of intestinal absoi-ption in individual cases. This 
discrepancy, however, is not significant if one method 
is used in following the progress of a given case. Case 
19 a typhus fever patient was the only case in this 
series showing a marked variation with the two 
methods. The intravenous test done two days after 
the oral method, revealed definite liver damage. This 
may perhaps be explained on the basis of a marked 
toxemia. 

SUMMARY AND CONCLUSIONS 

A modification of the hippuric acid liver function 
test is herein described. The drug is administered 
intravenously instead of orally as in the original 
method. Certain advantages of this modification are 
pointed out, such as — smaller amounts of the drug 
used, better control of the amount of the drug given, 
no interference with the procedure in cases where 
vomiting is a factor, reducing the time necessary for 
collecting specimens as well as volume of individual 
specimens. The latter facilitates the laboratory pro- 
cedure considerably. A comparative study of both 
methods was made on twenty-five patients, the close 
parallelism between the results obtained is indicated 
in the accompanying table. Using the new modifi- 
cation, a hippuric acid excretion (in terms of benzoic 
acid) of between 0.8 grams and 1.3 grams is found in 
patients with a normally functioning liver. 
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C AREFUL scrutiny of the liternture persuades us 
to realize that there is no single adequate test 
that would indicate efficiency of the hepatobiliarj' 
apparatus. The employment of a number of tests is 
therefore in concert with an organ which is endowed 
with many capabilities. In order to establish experi- 
mentally permanent liver pathologj', recourse to a 
combination of methods becomes obvious. Thus, the 
Eck fistula for shunting the portal blood from the 
liver is conducive to liver atrophy, common bile duct 
obstruction impaii-s e.xcretion of bile, and liver is made 
cirrhotic with carbon tetrachloride. It becomes ap- 
parent that each method impedes a particular function 
and depression of one function does not mean recession 
of another. The Takata-Ara reaction, regardless of its 
limitations, merits its inclusion among the many other 
liver function tests. 

The enumeration of but a portion of the diversified 
functions of the organ serves to demonstrate their 
importance in the body physiology; glycogenosis, de- 
composition of amino-acids into urea, the maintenance 
of the colloidal composition of the blood serum, for- 
mation of bile, synthesis of hippuric acid, conjugation 
of phenol and indol into ethereal sulphates, thermo 
regulation, all of those and many other functions of 
the liver do not have the same clinical significance. 
This may be ascribable to one fundamental : the organ 
does not participate in all of them with the same 
specificity and intensity. A viscus wherein degenera- 
tive and reparative processes may go on simultane- 
ously to a point of neutralization, and wherein a 
normal excretory activity is in keeping with a partially 
or even defunct detoxification mechanism, and thereby 
leading to an asymptomatic clinical picture, presents a 
situation replete with diagnostic confusions. The 
problem of distinguishing liver cirrhosis from neo- 
plastic disease is often difficult to fathom. We are in 
agreement with Mann (1) who concluded; “While 
several of the tests may be of value clinically, it would 
seem that unless their use is combined with other 
methods of determining hepatic disease, they may 
cause serious errors.’’ Any procedure added to other 
laboratory aids is worthy of close investigation. In 
comparison \vith the paucity of reports in American 
literature in respect to the Takata-Ara reaction, the 
European material is most impressive. Italy and 
Germany, in particular, furnish numerous investi- 
gations, mostly in connection with psychiatric clinics. 

♦Aasistiint Clinical Professor, New York Medical Collesc and Flower 
Hospital. 

tFrom the Department of Internal Medicine of the Metropolitan 
Hospital, Ti\*elfare Island, New York, N. Y. • 
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MECHANISM OF THE REACTION AND 
BRIEF HISTORY 

This reaction was originally proposed by Takata 
and later by Takata and Ara in 1925, as a colloid re- 
action in chest fluid which would be useful in dis- 
tinguishing typical pneumonic and tuberculous pro- 
cesses. They believed that it is the diminished 
stability of the serum proteins of the colloid system 
which makes precipitation possible with mercuric 
chloride-fuchsin solution. In aberration states the 
precipitation of the colloidal solution occurs. “It seems 
rational at this time,” Wayburn and Cherry (2) wite, 
“to be content with Staub and Jezler that the Takata 
reaction represents a dysfunction of the liver.” Takata 
believed that the reversal of the albumin-globulin ratio 
by increase of the globulin fraction accounts for the 
reaction — a shift towards globulin in the serum. The 
lowering of the A/G ratio of the serum (if 2:1 ratio 
is taken as the normal) was believed to cause the re- 
action, according to Vigoda and Montanari (3) and 
Ragins (4). In agreement with Takata, Kirk (5) con- 
sidered the rise in serum globulin as the essential 
factor in the reaction. A positive reaction was also 
ascribed to acidosis and dehydration in children by 
Recht (6) in agreement with the experimental work 
on rabbits by Allesandro (7) that a positive 
Takata-Ara correlated ketonuria. The mechanism 
of the reaction is still debatable by others. Schindel 
and Barth (8) found inconstancy between a positive 
Takata-Ara and either increase in the globulin 
factor or lowering of the A/G ratio. Schindel (9), in 
another publication, m-ote that Jezler applied the re- 
action to the serum in patients with liver disease. The 
latter assumed that the mechanism of a positive re- 
action is caused by changes of the protein components 
and that an increase of the total proteins causes a 
change of color, while a disproportionate globulin in- 
crease produces flocculation. As the liver is chiefly re- 
sponsible for protein metabolism, a shifting towards 
globulin would be indicative of hepatic disease. He 
found that cases with positive reactions had a marked 
diminution of the coefficient albumins: globulins. 
Schindel refers to Skouge’s denial of the importance 
of such shifting of the protein coefficient. Schindel’s 
observation is interesting, namely that no parallelism 
can be found between the reaction and the sedimen- 
tation rate in various diseases. Such findings are in- 
triguing because rapid cell sinking is also attributed 
to an increase of globulin. Since the sedimentation 
rate is related to the A/G ratio, the displacement of 
which is a characteristic finding in cirrhosis of the 
liver, it is difficult for us to understand that in view 
of the well-knoivn mathematical principle, things equal 
to the same thing are equal to each other, a sedimen- 
tation rate should coincide with a positive Takata-Ara 
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reaction. Our series of cases, which will be discussed 
later, is too small for any conclusion to be drawn with 
regard to this particular point; yet, there seems to be 
a definite parallelism between a positive Takata and a 
rapid erythrocyte sinking. This opinion is in conti’ast 
to D’antono and Pollergini (10) who point to a lack 
of correlation between the results of the reaction and 
the sedimentation rate which parallels the A/G ratio. 
These authors showed that the positivity of the re- 
action does not correlate strictly with the displacement 
of the relations between the albumins and globulins 
in favor of the latter. Vigoda and Montanari (3) 
direct attention to Oliva and Pescasmona who obtained 
a positive reaction in a normal person after adding 
some globulin to the serum, and drew a negative re- 
sult when they added albumin to the serum of an es- 
tablished cirrhotic. This experiment emphasizes the 
outcome of the test upon the protein proportions in 
the serum. Since the albumins are characterized by 
stability and the globulins by lability, it may be as- 
sumed that the former impede precipitation and the 
latter induce it. Wayburn and Cherry (2) write that 
“Medvei and Paschkis found that the addition of 
heparin had been sho^vn by A. Fischer to convert 
serum albumin into serum globulin.” Schindel (9) 
added lower fatty acids to a normal serum and pro- 
duced a positive reaction and then by the addition of 
alkalies obtained a negative reaction in a serum 
previously proven positive. This experiment injects 
doubt in the globulin responsibility thesis. He reasons, 
however, that it is untenable that free acids could be 
present in the blood without shortly betraying their 
presence. 

SURVEY OF THE LITERATURE 

It has been assumed that the liver was the essential 
source of formation of the various fractions of the 
plasma, and that in cirrhosis, the globulin factors 
were on the ascent, the albumins on the descent. This 
judgment, according to Vigoda and Montanari (3), 
led to the belief that the study of these ratios might 
constitute an index of liver function. They refer to 
D’amato’s statement that the inversion of the A,''G 
ratio is contemporaneous with, and sometimes pre- 
cedes other events concerning the function of the liver. 
Experiments have shown that the liver repairs losses 
of fibrinogen quite rapidly, while the losses in globu- 
lin, and especially of albumin are replenished only 
after delay. While during physiologic integrity the 
albumin quotient is almost double that of the globulin, 
decided reversal occurs during a phase of pathologic 
physiology. It must be held, therefore, that the clinical 
interest in these findings is confirmed by the use of 
the Takata-Ara reaction in the blood serum and in the 
ascitic fluid. 

SPECIFICITY OF TAKATA-ARA REACTION 

Cassiano (10) reviewed the results and the history 
of the reaction, its modification, application and inter- 
pretation by vaiuous authors and concluded that the 
reaction is by no means specific in respect to cirrhosis 
hepatica. In contrast, Magath (11) writes, ‘‘The 
impression is gained from the numei-ous papers 
published in Europe, and from the few now recorded 
in the American literature, that the test is thought to 
be fairly specific for cirrhosis, but that early in the 
disease the test is negative, and further, that the 
correlation between positive Takata-Ara tests and re- 


versals of the A/G ratio is high.” From his series of 
cases Magath maintains, it became clear that the re- 
action on serum is an empiric test, a colloidal pheno- 
menon which has as yet not been explained. The test 
is not specific for either injury to the liver or cir- 
rhosis, but in the presence of hepatic disease, a 
positive reaction is more likely to indicate cirrhosis 
than another disease. It becomes evident as one scans 
the literature, that the negative reactions were ob- 
tained in the earlier stages of hepatic cirrhosis, 
whereas in the advanced stages of cirrhosis, the tests 
rvere positive. Magath reasons, ‘‘That the test is not 
specific for cirrhosis is plainly evident, and if one can 
make use of the test at all in such diagnoses, it is just 
a matter of saying that, of the nonobstructive lesions 
of the liver, cirrhosis is the most common, and hence 
that there is more chance that the lesion under such 
condition is cirrhosis. Doubtless almost all advanced 
cases of cirrhosis will yield a positive Takata-Ara.” 
Kirk (5) coincides with Magath that the reaction 
‘‘was found to be positive in the serum and ascitic 
fluid in nearly all advanced cases of cirrhosis, and 
usually negative in all other diseases, including choleli- 
thiasis and carcinoma of the liver.” Ragins (4) in a 
study 276 patients, using the clinical picture as a 
basis for grouping diseases, substantiated whenever 
possible by post mortem findings and surgical biopsy, 
found that liver cirrhosis led the list. This author does 
not doubt the value of the test in hepatic cirrhosis, 
and reports it positive in 98% of the cases. Crane (12) 
pointedly draws attention to a group of 21 cases of 
advanced portal cirrhosis (Laenec), twenty of which 
yielded positive reactions in both serum and ascitic 
fluid. The one negative case was diagnosed as cir- 
rhosis upon clinical grounds. In the follow-up of the 
positive cases to fatality, the reaction did not in any 
case tend to diminish in degree of intensity, but as 
the terminal stage of the disease appeared, the in- 
tensity of the reaction tended rather to augment, as 
judged by the amount of precipitation. As a correlary 
to the accuracy of a liver cii’rhosis diagnosis, esopha- 
goscopy disclosed esophageal varices in all but one. In 
all of the six cases of liver neoplasm, the reaction was 
negative. However, they were all cases of secondary 
hepatoma. According to this writer, the main objective 
of the reactions lies in its differential diagnostic value 
to distinguish between cirrhosis, liver neoplasms and 
other advanced hepatic disorders. Lazzaro (13) offers 
persuasive evidence that favors efficiency of the re- 
action: the reaction was negative in twenty normal 
persons (physicians and medical students). In sixtj' 
persons suffering from diverse diseases, the reaction 
was always negative. In 29 cases of Laenec’s cirrhosis, 
in which the tests were repeated a number of times 
and the findings verified at operation or post mortem, 
the reaction was positive in 24 cases, slightly positive 
in three cases and negative in two, and in one of these 
(probably an early cirrhosis), the reaction, became 
positive in a later period. This one case of Lazzaro 
corroborates Jezler’s contention that this reaction can- 
not be used for determining an early phase of hepatic 
cirrhosis. In agreement with these ivriters, Magath 
states, ‘‘Early cirrhosis quite evidently does not pro- 
duce changes which result in a positive Takata-Ara 
test.” Chasnoff and Solomon (14) performed the test 
on 48 patients with definite hepatic disease and on 27 
in whom there was no clinical reason to suspect any 
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involvement of the liver. Their results are in accord 
with those of most investigators who maintain that 
the test is positive in advanced cirrhosis but may be 
negative in eai-ly cirrhosis. Heath (15) summarizes 
his results of the reaction in various hepatic disorders 
and numerous controls, and concludes that the re- 
action was positive in sixty per cent of seventy-seven 
ca.ses of liver cirrhosis, and also in certain cases of 
marked liver damage. Perhaps a bit enthusiastically, 
the same writer also concludes that the test may be 
regarded at present as a specific liver function test, 
although it does not run parallel with other liver 
function tests. Likewise, Ragins (4) injects en- 
thusiasm in the reaction by asserting that the test is 
positive in 98% of the cases of cirrhosis of the liver, 
and that the simplicity of the test warrants its use 
both as a diagnostic and prognostic aid in hepatic cir- 
rhosis. Lazzaro pointedly notes that in two instances, 
the flocculation increased in keeping with accentuation 
of the condition, the converse held true during con- 
valescence, the reaction became negative and also the 
A/G ratio changed to higher values. An inversion of 
the A/G ratio was found in all positive cases. Magath 
(11) found a correlation between the Takata-Ara and 
a reversal of the albumin globulin balance in 83% of 
the cases, and pointedly stated, “A reversed albumin- 
globulin ratio occurs about as frequently in cases of 
hepatic disease as does a positive Takata-Ara Test.” 
Luchi and Manfredim (16) showed that the test had 
been positive in all cases of hepatic disorders. The 
ascitic fluid in these cases proved positive. In their 
cases of carcinoma of the liver, the I'eaction was 
negative, except for three, in which the symptomato- 
logy was dominated by neoplasia associated with 
icterus and cirrhosis, an element unsuspected previ- 
ously, and which was verified at autopsy. Rappolt (17) 
described the results obtained with the reaction on 
348 patients with suspected hepatic disorder. Of the 
patients in whom liver cirrhosis was certain, 85% had 
a positive Takata. She concludes in concert with 
others, that the reaction is a valuable diagnostic aid 
in differentiating hepatic cirrhosis from other liver 
disorders. Greene (18) avers that Takata is not 
specific in hepatic lesions, since a persistent reaction 
m.ay also be obtained in the serum of patients with 
multiple myeloma. He points to the lack of correlation 
between the type of pathologic lesion and the function 
which is disturbed. The writers accede to this thesis 
which explains, to a degree, the non-specificity of a re- 
action, directed to an organ, that is both a manu- 
facturing as well as an excretory unit; multiplicity of 
maladies accounts for non-uniformity of the reaction 
in kno\TO cases of parenchymatous liver damage. In 
the same vein. Biondo (19) reflects on specificity be- 
cause of the test positivity in a diversity of maladies. 
In respect to prognosis, however, he refers to the 
belief of many authors that the reaction has an im- 
portant prognostic value in affections of the liver, and 
that an increase in flocculation in the course of a cir- 
rhosis indicates an aggravation of the condition. 

Analysis of the literature surveyed showed the 
following to have been discussed; 

1. Relative simplicity of the performance of the 
tost. 

2. Degree of specificity. 

3. The decreased stability of the colloid system 
which makes precipitation with mercuric chlorid- 
fuchsin solution possible. 


4. Increase of flocculation in relation to the gravitv 
of the affection. 

5. The significance of a disturbed A/G balance in 
relation to the reaction. 

G. Protein concentration in relation to positive 
Takata-Ara reaction. 

7. Prognostic value of the test. 

It is evident that the research was directed princi- 
pally toward determining the composition of the pro- 
teins of the blood serum, and that the liver is the main 
source of protein fraction genesis. The relation of its 
constituents might build up an index of liver function 
and Takata-Ara reaction in the blood serum and in 
the ascitic fluid confirms the clinical aspect in these 
findings. There seems to be a concensus of opinion as 
to the theory upon which the test was based. There is 
an agreement that the sedimentation rate parallels 
the A/G ratio, but a paucity is apparent in correlation 
between sedimentation rate and the reaction. Speci- 
ficity of the test in respect to liver cirrhosis is refuted 
by some authors and pointed to positivity of the test 
in liver cirrhosis by others. It was brought out that 
a high percentage of positivity was obtained in those 
cases when hepatic disease was unassociated with 
other affections. Negativity of the test featured liver 
neoplasms. Crane and Lazzaro take a uniformed stand 
in favor of the reaction as an aid in the evaluation of 
such two divergent maladies as hepatoma and cir- 
rhosis. It is generally agreed that the values of the 
test in the incipient phase of cirrhosis is frequently 
negative. Although there is a palpable flexibility be- 
tween the various investigators anent the merits of 
the reaction, the impression gained by the writers is, 
that the subject matter radiates encouragement for its 
employment to assist us in the establishment or re- 
futation of the diagnosis of liver cirrhosis, particu- 
larly when in association with other liver function 
tests. As regards prognosis of liver disease in relation 
to a positive reaction, it was argued that, since a 
positive test may indicate a more severe grade of liver 
damage, the test is of more value in prognosis than in 
diagnosis, as the reaction pointing to prognosis be- 
came less positive and even negative with clinical 
amelioration. 

MATERIAL 

Our material comprises a close study of ninety-four 
hospital records. The cases were labeled among other 
final diagnoses, as Atrophic Cirrhosis of the Liver. In 
some of the cases, the diagnosis was based on clinical 
criteria; on others on combined, clinical, laboi'atory 
aids, punch biopsy and autopsy findings. The data was 
analyzed and correlation sought between some of the 
liver function tests and Takata-Ara reactions. Seventy- 
two Takatas were done, fifty-three yielded positive 
reactions and nineteen were negative. Two cases diag- 
nosed as hypertrophic cirrhosis of the liver yielded 
negative reactions. Four cases, in which punch biopsy 
was done, -were labeled cirrhosis of the liver. In one, 
no Takata was done, and in the other three, the re- 
actions were positive. Six cases, which were recorded 
“atrophic cirrhosis of the liver, died, no autopsy,” 
yielded positive Takatas. In several cases, the Takatas 
were first negative and later became positive. In some 
of the cases, the reaction was repeatedly positive. 
Twenty-six cases with a final diagnosis of Alcoholic 
CiiThosis of the Liver gave positive reactions, twelve 
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of these had a reversal of the A/G ratio, five had a 
1-1 ratio and nine a normal A/G ratio. 

It is interesting to note that in one of these cases, 
which yielded a positive reaction, and had a noi-mal 
ratio, contrasted with a high blood sedimentation rate, 
punch biopsy revealed “fatty degeneration of the liver. 
Patient died.” Another case in which there was a re- 
versal of the A/G ratio, the punch biopsy disclosed 
“alcoholic and fatty cirrhosis.” Eleven cases with a 
final diagnosis of alcoholic cirrhosis of the liver gave 
a negative reaction; five of these had a 1-1 ratio; five 
a normal ratio; one a reversed ratio. All three were 
discharged “improved.” The role played by multi- 
plicity of vices is interesting. Thus: where the history 
registers “moderate” to “heavy didnking” and in these 
cases a Wassermann was done, the impression one gets 
is, that, when Takata was positive, Wassermann was 
either doubtful or negative and the converse seems to 
force itself into notice; in four cases clinically diag- 
nosed as atrophic cirrhosis of the liver, the Takata 
was negative, but their Wassermanns were four plus. 
It is regrettable that no routine serology was obtained 
in the material under discussion, for not all cases 
which were tested for Takata were routinely tested 
for Wassermann. We may point to symbiosis — a 
phenomenon which accounts for a divergent etiology 
and a convergent pathology. Thus: either syphilitic 
hepatitis and toxic hepatitis might eventuate into re- 
placement fibrosis. The Takata-Ara under such circum- 
stances, however, is apt to be negative rather than 
positive. 

A few of these cases invite comment. 

Case: Hepatoma with cirrhosis of the liver, with con- 
secutive positive Takatas. Ascites in the presence of a 
normal serum proteinemia. The non-parallelism between 
ascites and serum protein may be ascribed to the other 
autopsy findings in the case: “Hemoperitoneum and 
Hemorrhagic Pancreatitis.” Is it not conceivable that the 
total seinim protein through absorption raised the total 
proteins in the blood plasma to normalcy? Significant, 
however, is the reversal of the A/G ratio; albumin 2.67; 
globulin 3.35; ratio .80; thus implying failure of the liver 
to furnish albumin and conducive to fall of colloid osmotic 
pressure of serum, a situation which favors transudation. 

Case: Banti’s Syndrome. Chronic Perihepatitis with 
Hyperplastic Hepatitis. Takata-Ara negative. The 
negative Takata would be in concert with hyperplastic 
hepatitis and in harmony -svith the cholesterol and choles- 
terol esters values (227-146). The cause of death in this 
case, “Internal hemorrhage from varicosity of esophagus.” 
Esophageal varicosity implies a compensatory phenomenon 
and harmonizes with the abdominal fluid in this case, 
(many monocytes, many epithelial cells, lymphocytes, no 
evidence of malignant cells) , designating a decompen- 
sating atrophic liver cirrhosis. With Banti’s disease, the 
situation may be designated as hepatosplenomegalic cir- 
rhosis. Where the dominating hypertrophy in “Intra- 
lobular form of cirrhosis” over atrophy in “Perilobular 
connective tissue proliferation," terms utilized by Klemp- 
erer (20) in classifying cirrhosis is the situation, the ex- 
pected reaction would seemingly be negative. The cause 
of death in this case grossly supports atrophic, final phase 
of hypertrophic cirrhosis. This case demonstrates a con- 
comitant histopathology and accounts for a concomitant 
icterus and ascites. This patient was a male, age 56, 
heavy drinker, swelling of the abdomen of eight years’ 
duration, icteric for two months. To reconstruct the 
clinical sequence of events from a study of the post- 
mortem findings, hepatosplenomegalic cirrhosis termi- 
nating in atrophic cirrhosis, makes, we believe, a com- 
pelling diagnosis. 


BROMSULPHTHALEIN TEST WAS DOKE IN 
THIRTEEN CASES 

Eleven cases with quantitative values ranging be- 
tween lowest, 25% to highest, 100% retention, yielded 
positive Takatas. One with 10% retention of the dye 
and one tvith practically no retention gave negative 
Takata reactions. The series is too small to draw a 
conclusion, but nevertheless, compliments the Takata- 
Ara reaction. 

SERUM PROTEIN CONCENTRATION AND ITS 

INFLUENCE ON TAKATA-ARA REACTION 

In twenty-seven cases with positive reactions, the 
highest concentration of serum protein was 8.41 mg. 
to 100 cc. of blood serum, and the lowest of total serum 
protein 4.58 mg. to 100 cc. In a group of thirteen 
negative reactions, highest concentration was 7.86 mg. 
to 100 cc. of blood serum; lowest, 4.27 mg. to 100 cc. 
of blood serum. These figures demonstrate, to a de- 
gree, that neither a hyperproteinemia, nor a hypo- 
proteinemia has any influence on the positivity or 
negativity of the Takata-Ara reaction, and favors the 
independence of the test 4vith respect to the protein 
values in the blood plasma. Butt (21) writes, “Hypo- 
proteinemia in certain diseases of the liver is well 
known, and here again the low level of serum protein 
often is intimately related to the formation of edema 
and ascites.” In a group of eight cases of ascites, in 
which protein values were obtained, the results are in 
contrast with Butt’s statement. Thus, the highest con- 
centration was 8.41 mg. to 100 cc. of blood serum, 
lowest 5.42 mg. to 100 cc. of blood serum — lowest ac- 
cepted values which constitute hypoproteinemia are less 
than 5.5 mg. to 100 cc. of blood serum. Three of these 
showed a reversal of the A/G ratio. As alluded to, 
cases were encountered which showed a normal pro- 
teinemia (protein value) with a positive Takata; con- 
vereely, a normal total protein and a negative Takata 
with an unusual ascites. The following are two repre- 
sentative cases : 

Case 1. A male, aged 65 years. The autopsy findings re- 
vealed a hepatoma with hepatic cirrhosis and hemoperi- 
toneum. In this case, though speculative, it is highly 
suggestive that the hemoperitoneum has raised the serum 
protein through absorption of protein into tho blood 
serum. 

Case 2. A female, aged 39 years, multipara (seven 
children). Admitted excess alcohol intake. She enter- 
tained a vei-y excellent appetite. Her protein intake was 
adequate. The non-parallelism between her ascites of a 
marked degree (size of the abdomen over-hanging sides 
of the bed), and a normal serum protein was noted. She 
had a three plus leg edema which disappeared with tap- 
ping of 26 quarts of ascitic fiuid. 

We believe, with regard to the above case, that the 
adequate protein ingestion, good appetite, normal ab- 
sorption (from the gastro-intestinal canal clinically 
estimated) no loss of protein in the urine, and the 
raising of the osmotic pressure of the serum through 
acacia therapy which tended to retain some of the 
fluid within the capillaries, are the factors operating 
to account for this apparent paradox; namely, ascites 
in the presence of a normal protein with no reversal 
of the A/G ratio and a negative Takata-Ara. Another 
factor we must consider in our assessment of a 
negative Takata with other criteria of a clinical ameli- 
oration is the great capability of the organ toward 
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anatomical regeneration, by virtue of which degener- 
ation is compensated and is clinically obscured through 
the establishing of a point of neutralization. From a 
general survey, liowever, it becomes apparent that it 
is the reversal of tlie A/G ratio more so than the hypo- 
proteincmia that engenders to the positivity of the re- 
action. Our cases demonstrate as follows: fifteen cases, 
wliich yielded positive reactions and a normal pro- 
teinemia. showed a reversal of the A/G ratio; five cases 
gave a 1-1 ratio; and nine cases gave no inversion of 
the ratio. 

The series is too small to warrant conclusions. The 
writers are, however, inclined to agree with the Japa- 
nese investigators who thought the reaction ascribable 
to changes in the relative amounts of albumin and 
globulin in the serum with the latter in excess, so that 
the colloid was no longer protected, a phenomenon de- 
pendent on a reversal or partial reversal of the ratio 
of A/G. To quote Butt (22), ‘‘In diseases of the liver, 
the colloid osmotic pressure and the concentration of 
proteins in the serum frequently are low. It is as- 
sumed that this is the result of the failure of the liver 
to manufacture the required amount and type of 
plasma proteins.” In support of our contention that 
it is not the total serum protein that heralds liver 
pathology. Butt pointedly writes, ‘‘In eight out of 
twenty cases of diseases of the liver in which ascites 
and edema were present, the colloid osmotic pressure 
was low but the serum protein values were within 
normal limits.” However, we also must note that a 
moderate reduction in the serum proteinemia occurs in 
the more advanced phases of chronic liver diseases. 
Hypoprotenemia must be ascribed to a deficient pro- 
duction of protein by the liver, paiTicularly where 
nutritional disturbances and loss of protein in ascitic 
or edemic fluids in decompensated cases can be ruled 
out. Out of nine of our cases of ascites with positive 
reactions, five had a normal total serum protein and 
four had a hypoproteinemia of less than 5.5 mgs. per 
100 cc. of blood plasma. Two cases of ascites with a 
negative reaction yielded a normal protein value. 

TAKATA REACTION AND BLOOD SEDIMEN- 
TATION RATES 

Strongly positive Takatas were shown associated 
with marked increase in rate of erythrocyte sinking. 
Seventeen cases yielded, simultaneously, acceleration 
in cell settling and positive reactions. Three cases 
yielded non-acceleration in erj'throcyte sinking and no 
reversal of the A/G ratio. In sixteen, the sedimen- 
tation rate ranged between 21 mm. in one hour to 162 
mm. in one hour. Four of these had a 1-1 A/G ratio, 
five had a reversal of the A/G ratio, one had a marked 
hypoproteinemia, and the remainder gave a normal 
serum proteinemia with a nonnal A/G ratio. A differ- 
ent genesis for the two tests becomes apparent : in the 
Takata-Ara, the positivity of the reaction is ascrib- 
able to a reversal of the A/G ratio, whereas the sedi- 
mentation rate is governed by the increase in fibri- 
nogen. The discovery by Macfarlane of a case whose 
blood contained no fibrinogen offered Okley (23) the 
opportunity of studying the relationship between this 
substance and eiythrocyte sedimentation rate. Thus, 
the addition of blood of varying fibrinogen content, to 
the fibrinogen minus blood, has raised the sedimen- 
tation values of the mixed blood, proving that fibri- 
nogen plays a large and probably the largest part in 
influencing the sedimentation rate of human blood. 


We may suggest that a dissociation of liver function 
with respect to a similar pathology is probable, and 
thus account for two tests based upon a divergent 
genesis but involved in directing attention to one 
disorder, 

DISCUSSION 

The essential factors which emerge from our study 
of the Takata-Ara reaction are, we believe, encouraging 
its inclusion into our diagnostic ai-mamentarium. Our 
indulgence in its practice would obviate the uncer- 
tainty which tended to lessen its value in diagnosi.s. 
After all, the tree bears fruit only when permitted to 
develop. The conquest of any test is not by struggling 
against it, and surely not by running from it, but by 
diligent pursuant observations. Cirrhosis hepatica 
need not be the only culprit to give us a positive T.A.R. 
The same fate besets other adequate liver function 
tests. Specificity need not be a requisite of the test. 
Ottenberg (24) informs us that the impression at 
Mount Sinai Hospital is that the reaction is of some, 
but not very great, diagnostic use. Yet, he pointedly 
writes, “It is almost invariably . positive in typical 
cases of cirrhosis of the liver and in the great ma- 
jority of acute degenerative liver diseases.” In the 
same vein Baehr (25) states, “Oh the whole, it has 
been a fairly reliable test for cirrhosis of the liver, 
although not infallible.” We may point to circulatory 
bankruptcy with chronic passive congestive hepatitis, 
yielding a small percentage of positive reactions, and 
to Jezlei-’s (26) eighteen cases of acute glomerular 
nephritis, fifteen of which yielded positive reactions. 
Wayburn and Cherry (2) draw attention to occasional 
positive reactions found in miscellaneous diseases, and 
cite subacute bacterial endocarditis and lung abscesses, 
one out of seven in the former, and one out of five in 
the latter. In agreement with Jezler, they mention 
three cases of acute glomerular nephritis and one 
acute flare-up of chronic glomerular nephritis, all of 
which gave positive reactions. On the other hand, all 
of their 24 other cases of chronic glomerular nephritis 
gave negative reactions. With respect to the degree of 
the reactions they obtained, they note, that the sub- 
acute cases gave reactions of a weak variety ; the acute 
gave, presumably, conventional results, and all of the 
chronic cases gave negative reactions. This, we be- 
lieve, points to acuity and severity of a pathologic 
process which embraces the factors concerned in yield- 
ing a positive reaction. An early or quiescent phase 
of hepatic cirrhosis also accounts for negativity of the 
reaction, and from this angle the test merits clinico- 
laboratory respect, since considerable liver damage 
must be present before the test becomes positive. Also, 
since the functions of the liver operate more or less 
independently of one another, no single test can be of 
much value, particularly when found to be negative. 
We must rationally conclude non-specificity of the 
test. If, however, we could describe the test as being 
relatively specific, we would then compare the test to 
the Wassermann in syphilis, which may also occur in 
non-luetic conditions, and its detection routinely 
searched for, would prove to be of vital importance to 
a proper evaluation of a condition. Cases are en- 
countered where the addition of the Takata fortifies 
the diagnosis of cirrhosis largely based on other liver 
function tests, thus making the diagnosis of liver cir- 
rhosis more definite. When retention or non-obstruc- 
tive icterus is to be differentiated from regurgitation 
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or occlusive icterus, all other tests pointing to the 
former — a positive galactose, urobilinogen in the 
ui'ine, a clinical picture depicting cirrhosis — a posi- 
tive Takata differentiates surgical from medical 
jaundice, particularly when jaundice is painless. 

In cases in which one function may be impaired and 
another intact, the positive reaction favors a diagnosis 
of liver cii’rhosis. Two of our cases yielded a normal 
galactose test, but high retention of bromsulphthalein 
and a positive Takata. Twelve of our cases all yielded 
positive Takatas with normal values of cholesterol 
and esters in some, and high in others. It may be 
stated with some degree of certainty that extra hepatic 
obstructive processes without much liver damage do 
not result in a positive Takata-Ara and therefore aid 
us in differentiating an intra from extra hepatic dis- 
ease, unless, a parenchymatous liver damage is con- 
comitant with extra hepatic obstruction. It must be 
admitted that the correlation between positive reaction 
and a reversal of the A'G ratio is high, and since the 
positivity of the test depends upon the elevation of 
the globulin level, the reaction is likely to be positive 
in any disease in which a protein shift occurs. Non- 
specificity does not differ in respect to Takata from 
the non-specific character of the erythrocyte sedi- 
mentation test in various maladies, Wassermann in 
syphilis, and heightened blood urea in chronic glomer- 
ular nephritis. 

Regretfully, our cases of liver carcinoma were not 
subject to the Takata-Ara test. Wayburn and Cherry 
(2) recorded 37 cases of primarj' and secondary carci- 
nomatous invasion of the liver. All gave uniformly 
negative reactions with one exception; a clinically 
diagnosed breast carcinoma which showed on autopsy, 
a wide spread carcinoma with proliferation of dense 
fibrous tissue in the region of the portal spaces and 
yielded a Takata reaction of .02333000. We may argue 
that the course of carcinoma by comparison to that of 
atrophic cirrhosis hepatica is too short to allow for 
replacement fibrosis to occur, and Takata deductively 
would be negative, and would aid us in differential 
diagnosis between malignant hepatoma and cirrhosis. 
Adding to a negative Takata a rapidly accumulating 
ascites and a short clinical course, particularly ap- 
pearing in early life, the diagnosis of primary liver 
carcinoma would stand substantiated. On the other 
hand, a primary carcinoma in advanced age may be 
regarded as having developed in an organ which 
harbored cirrhosis as an antecedent lesion. Since the 
presence of cirrhosis is requisite for a positive Takata, 
it would be Interesting that an investigation should 
be directed to establish negativity or positivity of the 
test in primary liver carcinoma in aged individuals. 

The writers feel that in preoperative cases, particu- 
larly in right upper abdominal quadrant pathology, we 
should utilize the evaluation of either a positive or 
negative result of a T.A.R. on a par with the hippuric 
acid test. Both of these tests are being sadly neglected. 
It seems reasonable to assume that a positive reaction 


and a positive decrease in hippuric acid synthesis, 
would help to differentiate an obstructing painless 
jaundice from the painless icterus in portal cirrhosis, 
acceding, of course, to the rarity of jaundice in cir- 
rhosis, A correlation of positivity between these two 
tests would offer evidence against surgical jaundice. 
Where surgery is imminent, the discernment of a 
latent chronic hepato-renal insufficiency — low in hip- 
puric acid output, and a low urea clearance — would 
augur, preoperatively a post-operative upheaval, which, 
on clinical examination alone, does not reveal a latent 
hepato-renal lesion. We are not looking to the labora- 
tory for mastering but serving our clinical sense. 

We may emphatically stress that the development 
of the test to the stage in which it operates is intrigu- 
ing, and points to the advisability of holding on to it, 
hoping it will serve us if not to the capacity of speci- 
ficity, at least guide us in concert with other liver 
function tests, to enhance precision in clinical 
medicine. 

CONCLUSIONS 

1. The Takata-Ara test is of value in hepatic 
affections in general, and in cirrhotic forms in par- 
ticular. 

2. It has a practical value in cases in which the 
symptomatology is doubtful or incomplete. 

3. The teat is easy to perform and not difficult to 
interpret in the light of other liver function tests. It 
merits the same consideration as other tests. 

4. Factors are encountered which limit its diag- 
nostic value from the standpoint of specificity, but 
none to render it valueless. 

6. The positivity of the test at a time when the 
pathologic alterations are considerable does not mili- 
tate against its inclusion into our laboratory work-up 
of a case. 

6. Since clinical signs often fail to indicate which 
function of the liver is first involved, we must recog- 
nize the lack of correlation between the type of path- 
ologic lesion and the function which is disturbed. 

7. Specificity cannot be attributed to the reaction, 
analogically, as none may be ascribed to the erythro- 
cyte sedimentation and other tests. 

8. Takata-Ara reaction is based on complex pro- 
cesses, and is under the influence of various factors 
which account for lack of uniformity of opinion. Ac- 
cording to some workers, the A/G quotient is equal 1o 
1.0 in a positive T.A.R., and according to others, it 
varies between 1 and 1.7. 

9. Although the T.A.R. is positive in a fair per- 
centage of cases of liver cirrhosis, its chief value is 
in differential diagnosis, and in its support of other 
liver function tests. 

10. In early cirrhosis, the T.A.R. may be negative 
to become positive as the pathology advances, and re- 
gresses in concert with clinical amelioration. 

11. Positivity of the T.A.R. turning to negativity 
implies favorable prognosis. 
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The Proposed Phenolphthalein Test for Determining the Presence of Gastro- 
intestinal Lesions. Results in Ninety-Four Cases. 

Bu 

FREDERICK DANIEL SUTTENFIELD, M.D.- 

WASHINGTON. D. C. 


W OLDMAN’S (1) preliminary report of a proposed 
simple test for determining the presence of 
jrastro-inte.stinal lesions was impressive, both be- 
cause of its simplicity and its low percentage (3%) 
of error. The test was applied immediately as an 
accessory test in the study of gastro-intestinal cases. 
However, many results were in conflict ivith symp- 
toms and signs and findings obtained by recognized 


Table I 

Ecsvlts of the phenolphthalein test in patients with 
pastro-intestinal disease 


" 


Result 

Dlncnosls 

Cases 

Positive 

Negative 

Functional Disordori? 




Gastric Neurosis 

2 


2 

Gnstro-Intcstlnnl Disease, type 
undetermineil 

1 


1 

Mucous Colitis 

1 


1 

Total 

4 


4 (lOOVo) 

Orpanic Diseases 




Esophapcal Varices, Bleedinp 

1 


1 

Duodenal Ulcer 

C 

1 

G 

Ga.stric Ulcer 

1 


1 

Gastritis, Chronic 

2 

1 

1 

Carcinoma, Rectal 

1 


1 

Colitis. Ulcerative 

1 


1 

Total 

12 

2 (IC.TCi) 

10 <83.3Cc) 


procedures. Hence, the test was investigated more 
critically. It was ordered routinely on all admissions 
on the medical sen-ice of the Gallinger Slunicipal 
Hospital. The procedure for running the test ivas 
that recommended by IVoldman. The urine was ex- 
amined immediately after its collection, in order to 
eliminate the possibility of break-down of the conju- 
g.ated phenolphthalein. The chemists’ spot-plate ivas 

^Fellow In Clinical Mf^iclnc. From the Gcoryctowu Unlvcmity School 
M MfHjlclne and the Galltncer Municipal Hospllnl, Washinjrton, 

Submiitc^l January 13. 1939. 


used instead of porcelain evaporating dishes. Two, 
four and six hour urine specimens ivore examined, the 
six hour examination being discontinued after it had 


Table II 

Results of the phenolphthalein test in patients with 
non-gastro-intestinal disease 


Diagnosis 

Cases 

Result 

Positive 

Negative 

Aortic RegurcUation 

1 


1 

Abscess, Perincphritic 

1 

1 


Acholuric Jaundice 

1 


1 

Alcoholism, chronic 

1 


i 

Anemia, Pernicious 

1 

1 


Aneurysm, Aortic 

2 

1 

i 

Arteriosclerosis, General 

S 

1 

2 

Arteriosclerotic Heart Disease 

1 

1 


Arthritis (various types) 

7 

1 

6 

Beriberi 

1 


1 

Bronchiectasis, chronic 

1 


1 

Bronchitis, acute 

3 

1 

2 

Carcinoma, Bronchiopcnic 

1 


1 

Carcinoma of Prostate 

1 


1 

Cholelithiasis 

1 


1 - 

Cirrhosis, Portal 

3 

1 

2 

C3r5toccle-Rcctocele 

1 


X 

Dermatitis, Arsenical 

1 

1 


Food Polsoninp 

1 


1 

Glomerulonephritis, chronic 

1 


1 

Hemorrhape, cerebral 

2 

2 


Hemorrhape, uterine 

1 

1 


Herpes Zoster 

1 


1 

Hypertensive Heart Disease 

8 


8 

LaGrippe 

1 


1 

Lead Poisoninp, chronic 

1 


1 

Neurocirculatory Asthenia 

1 


1 

Paral>’sis Apitans 

1 

1 


Pneumonia, lobar 

4 

1 

3 

Pleurisy 

2 


2 

Pott'a Disease 

1 


1 

Psj'chosis 

1 


1 

Sinpultus 

1 


1 

Syphilis, Mcninpo-vasc. 

1 

1 


Syphilis (Paresis) 

2 


2 . 

Thrombocytopenia, cssent. 

1 


1 

Tuberculosis, pulmonary, active 

12 

3 

9 

Pyelitis, acute 

2 


2 

Pharynpitis, acute 

1 


1 

C.aJcuIas, renal 

1 


1 

Total 

78 

18 (23.3^4) 

CO (70.774) 
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been consistently negative in the first fifty cases. Any 
color from a pale pink to a dull brick-red was con- 
sidered positive. See Tables I and II for results ob- 
tained. 

It should be emphasized that, almost without ex- 
ception, the tests were made before the investigator 
knew, or even suspected, the tentative diagnosis of 
each case. Further, the diagnoses given in Tables I 
and II are the final diagnoses recorded on the charts, 
after the patients had been through a thorough diag- 
nostic study. 

Only a few remarks are necessary in discussing the 
results. First, all cases studied presented symptoms 


Table III 




Result 


Cases 

Positive 

Negative 

Tables 1 and 2 Combined 

94 

21.1% 

: 73.9% 

Fantus and Dyniewicz (2) 

Series 

j 150 

21.5% 

1 78.5% 


N.B. Fantus and Dyniewicz varied their doses (1.6-3 grains). 
The dose used in this report was 1,5 grains. 


and signs sufficiently severe to warrant hospitali- 
zation. Second, in the case of bleeding esophageal 
varices and in three of the cases of duodenal ulcei-, 
gross blood was present in the vomitus or in the stool, 
or both, as determined by the guaiac test; but in only 
one of these cases was there a positive phenolphthalein 
test. Third, the case of ulcerative colitis was obvious 
by sigmoidoscopic examination, but the phenolphtha- 
lein test was negative three times by mouth and twice 
by giving the drug as a retention enema; the guaiac 
test was positive, and the patient experienced exacer- 
bations of symptoms each time the drug was adminis- 


tered — pretty good proof that the drug reached the 
lesions. Fourth, the test was negative when the drug 
was administered in the barium meal and barium 
enema in a case of pellagra that gave a 4-plus guaiac 
test on four different days. (This case is not included 
in the statistics of this study, however, because of the 
modification in administering the drug) . 

SUMMARY 

1. The proposed phenolphthalein test for determ- 
ining the presence of a break in the continuity of the 
gastro-intestinal mucous membrane was studied in 
ninety-four patients hospitalized for diagnostic study 
and treatment. 

2. In the series reported, the test was repeated in 
several cases making the total number of tests over 
one hundred and twenty, and the total number of ex- 
aminations over rtvo hundred. 

3. The high accuracy of the test could not be 
verified. 

4. The percentage of positives (21.1) in the entire 
series of cases corresponds very closely to- that (21.5) 
reported by Fantus and Dyniewicz (2) in their series 
of 150 hospital eases at the Cook County Hospital, in 
which phenolphthalein was used for another purpose. 

CONCLUSION 

This investigation shows that the proposed phenol- 
phthalein test is of no value in differentiating gastro- 
intestinal from non-gastro-intestinal disease, nor 
organic from functional gastro-intestinal disease. 

I wish to acknowledge my thanks to Doctors Wallace 
M. Yater and Albert J. Sullivan for their valuable criti- 
cisms while this work was in progress. 
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Treatment 

INTRODUCTION TO THE SECTION ON TREATMENT 

O FTEN the editor of a medical journal must -wonder how much space he should give to clinical articles and 
how much to articles reporting the results of research. Among the readers there are two main groups, one 
of clinicians and the other of research workers, and when the men in one group are pleased, the men in the other 
group are likely to be dissatisfied. Some readers of this journal have expressed a desire for more articles that 
will help them in solving daily problems in practice, and particularly problems of treatment. In order to help 
such men it is proposed to run a column containing therapeutic suggestions which have recently appeared in the 
literature. Obviously the editors cannot vouch for the usefulness or sanity of all these suggestions: they can only 
pass on those bits of advice which sound interesting or promising or fairly reasonable. When warnings appear 
against dangers met with in the use of certain treatments these also will be noted. 

Those readers -who try out some of these suggestions and find them good or bad can help by briefly report- 
ing their experience. Such reports will be welcomed and will be noted in this column. Brief reports of thera- 
peutic discoveries will also be welcomed. They should be sent to Dr. Walter C. Alvarez, Rochester, Minnesota. 


CHRONIC ULCERATIVE COLITIS 
In the Annals of Internal Medicine for September, 
1938, Bargen, Jackman and Kerr describe their treat- 
ment for chronic ulcei'ative colitis. They use serums 
and vaccines directed against the offending strepto- 
cocci, and a high calorie diet rich in protein and low 
in residue. Sometimes they use repeated small trans- 
fusions of blood. They remove foci of infection. The 


patient is kept in bed for a while and is given good 
nursing care. 

They doubt if chemotherapy has much of a place as 
yet in the management of the disease. Calcium and 
parathyroid extract seem to he useless. Arsenic often 
does harm. Enemas containing azochloramid often 
irritate the bowel. Kaolin and aluminum hydroxide 
given per rectum may soothe the mucosa in the lower 
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end of the bowel in some of the milder cases. Histidine 
may help in a few cases. 

In some of the milder cases sulfanilamide produced 
striking improvement, but in other cases no effect 
could be seen. The drug seemed to be of no use in the 
fulminating type of case in which therapeutic help 
was most needed. In four cases in which the drug had 
been used by others before the patient came to The 
Mayo Clinic, hepatitis with jaundice had appeared, 
and in three of these cases the patient went on and 
died. In another case, peripheral neuritis developed. 

In some of the cases of unknown etiology vitamin 
concentrates and vitamin therapy in general have 
afforded striking relief. 

A TREATMENT FOR ATTACKS OF ANGINA 
PECTORIS 

Trichloroethylene which has for some time been 
used to relieve the pain of tic doulourou.v, has recently 
been recommended as a ti’eatment for angina pectoris. 
It is being dispensed in little perles, to be broken so 
that the drug can be inhaled. The patient should be 
lying down. 

THE EFFECT OF SOME DRUGS ON THE 
GALL BLADDER 

In the January, 1939, number of the American 
Journal of the Medical Sciences, Schube, Myerson and 
Lambert report studies of the emptying of the gall 
bladder in man after the giving of benzedrine, atro- 
pine, and a combination of benzedrine and atropine. 
Benzedrine had no immediate effect on the viscus. 
Benzedrine and atropine together delayed the empty- 
ing of the gall bladder, but not so much as atropine 
alone did. 

In a reprint received from Dr. L. Falla Alvarez, 
published in Vida Nueva, pages 320 to 330, 1938, the 
author notes that accidentally, while treating with 
Atabrine a patient with both malaria and lambliasis 
he discovered that the drug killed off the flagellates. 
He then found that P. Martin had reported a similar 
observation in Marseille Medical, volume 74, 1937. 

A TREATMENT FOR HERPES 

In the Archives of Dermatology and Syphilology 
for October, 1938, Kellj' reported the treatment of 
herpes simplex and zoster with a 1:3000 dilution of 
moccasin venom given intradermally in doses of 0.2 
cc. The results in herpes simplex were good, but those 
in herpes zoster were not so striking. 

THE FOODS THAT COMMONLY BOTHER 
ALLERGIC CHILDREN 

During the discussion of papers on allergy given at 
the meeting of the American Medical Association in 
1938 and written up in the October 22, 1938, number 
of the Journal, page 1553, George Piness of Los An- 
geles, stated that among most pediatricians and aller- 
gists there is an idea that wheat is the commonest 
offender. On making a survej', however, of 1,000 
histories at the Children’s Hospital in Los Angeles, 
Piness found that wheat appeared to be fifty-fifth on 


the list of offenders. In these children the commonest 
food to give both clinical and cutaneous reactions was 
tomato. Curiously, the most common cereal to give 
trouble was barley. 

A number of those who joined in the symposium 
felt that the leukopenic index has little value in the 
identification of the foods giving trouble. 

THE USE OF BILE TO IMPROVE APPETITE 

Winfield reported in the September, 1938, number 
of the Journal of the Michigan State Medieal Society 
that the giving of dried bile will sometimes bring back 
appetite. Also the giving of bile sometimes relieved 
the symptoms of belching, distention and constipation. 

A DRUG WHICH MAY BE USEFUL IN CASES OF 

POSTOPERATIVE ABDOMINAL DISTENTION 

In an article in the October number of the Proceed- 
ings of the Society for Experimental Biology and 
Medicine, page 135, Youmans and Waisman reported 
experiments on dogs with a Thiry fistula which indi- 
cated that beta-methylcholine-urethane, a drug which 
has been reported to have beneficial effects in cases of 
postoperative abdominal distention, caused a marked 
increase in the tonus and amplitude of rhjffhmic 
contractions in both the innervated and deneiwated 
jejunal segments of unanesthetized dogs. The di-ug 
tends to block inhibition of the intestine by sympa- 
thetic nerve stimulation. The effects of the drug were 
blocked by atropine. 

LEAD POISONING 

Gray and Greenfield in the New Y’ork State Journal 
of Medicine for October 15, 1938, advised against the 
use of large doses of calcium to “delead” patients with 
lead poisoning. It is likely to remove the lead too 
rapidly from the bones, and this may give rise to more 
damage of the nervous S 3 'stem. The authors advised 
the use of large quantities of phosphates which will 
help to produce an insoluble lead phosphate. 

THE ACTION OF MORPHINE ON THE 
DIGESTIVE TRACT 

In the American Journal of The Medical Sciences 
for November, 1938, there is an excellent review by 
Soma Weiss and Eggleston on the action of morphine 
on the body. Curiously, most observers now agree that 
morphine tends to increase the tonus and activity of 
the small bowel. The constipating effect seems to be 
largely an inhibition of defecation due perhaps to a 
loss of sensation in the rectum. The duration of the 
effect of an average dose of moi'phine on the intestine 
was about six hours both in animals and in man. 

Those phj'sicians who would like to avoid the un- 
desired effects of morphine on the colon might well 
try Dilaudid, which often has no demonstrable effect 
on the digestive tract. 

A NEW TREATMENT FOR HICCUPS 

Shaine in the American Journal of The Medical 
Sciences, November, 1938, page 715, reported two 
cases of persistent hiccup in which benzedrine sulphate 
worked well. 
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A NEW TREATMENT FOR PRURITUS ANI 
There have been several articles published recentlj', 
one by Hollander in the Archives of Dermatology and 
SjThilology for September, 1938, in which it is Mated 
that pruritus ani can be treated satisfactorily by 
tatooing mercuric sulfide into the perianal skin.' The 


statement is made that this procedure brings a return 
of normal texture to the skin. We sincerely hope that 
others will find this treatment effective. It is always 
well in cases of pruritus ani or vuivae to inquire for 
causes of psychic strain because often the psychic 
causes seem to be highly important etiologically. 


Editorials 


GASTRITIS 

I N view of the now widespread interest in gastritis, 
it may be worth while to call attention to the re- 
port of a little symposium on the subject held recently 
at The Mayo Clinic. 

Dr. Robertson, the pathologist, commented on the 
fact that in this field the clinician and the pathologist 
have found it hard to meet on some common ground 
of understanding and nomenclature. He felt that both 
groups of men had doubtless been failing to pay suffi- 
cient attention to a number of important changes to 
be observed in the gastric mucosa. To him the out- 
standing anatomic peculiarity of the gastric mucosa is 
its rich capillaiy network with the marked changes 
which can from time to time take place in the size 
and fullness of these capillai'ies. As several observers 
have noted, the mucosa will be at one time pale and 
almost bloodless and at another time swollen and a 
deep red in color. Dr. Robertson quoted from the 
wi'itings of Beaumont, who noticed frequent changes 
in the color, moisture, and general appearance of the 
gastric mucosa of Alexis St. Martin. 

“In . . . undue excitement, by stimulating liquors, 
overloading the stomach with food — fear, anger, or 
whatever depresses or disturbs the nervous system — 
the villous coat becomes somewhat red and dry. . . 
There are sometimes found, on the internal coat of 
the stomach eruptions or deep red pimples ... at 
first sharp pointed and red, but frequently becoming 
filled with white purulent matter. 

“Diseased appearances, similar to those mentioned 
above, have frequently presented themselves, in the 
course of my experiments and examinations. . . They 
have generally, but not always, succeeded to some ap- 
preciable cause. Improper indulgence in eating and 
drinking . . . eating voraciously or to excess, swallow- 
ing food coarsely masticated . . . invariably produce 
similar effects. . . These morbid conditions are how- 
ever seldom indicated by an 3 ' ordinary sj'mptoms, or 
particular sensations described or complained of. . . 
Thej" could not, in fact, in most cases have been an- 
ticipated from any external symptoms; and their ex- 
istence was only ascertained bj*^ actual, ocular demon- 
stration. . . 

“It is interesting to observe to what extent the 
stomach . . . may become diseased, without mani- 
festing any external symptoms of such disease, or any 
evident signs of functional aberration. . . Extensive 
active or chronic disease may exist in the membranous 
tissues of the stomach . . . more frequently than has 
been generally believed.” 

To all of us physicians today the most significant 
and most to be remembered of the statements just 
quoted are those to the effect that often the morbid 
appearance of the mucosa was not associated with any 
symptoms. 


Dr. Robertson spoke of the frequency of small 
hemoiThages in the gastric mucosa, and the fact that 
not infrequently these small hemorrhages, which are 
probably constantly occurring, give rise to ulcers. The 
repetition of such small injuries over the cour.se of 
5 'ears probablj' serves eventually to leave a scarred 
or an atrophic mucosa. 

The next speaker in the symposium. Dr. E. S. Judd, 
Jr., reported a histologic study of the mucosa from 
278 stomachs removed at necropsy. With Dr. Robert- 
son, in whose laboratoiy he worked, he recognized 
seven lesions of the mucosa: (1) accumulation of 
Ij'mphocjdes ; (2) irregularity of the muscularis 
mucosae; (3) thickening of the muscularis mucosae; 
(4) fibrosis of the muscularis mucosae; (5) atrophy 
of the chief and parietal cells; (6) hyperplasia of the 
mucous cells, and (7) disorganization of the elements 
of the mucous glands. 

Dr. Judd found that in all stomachs studied (200 
with carcinoma and seventy-eight without) the com- 
monest change in the mucosa was an accumulation of 
lymphocj’tes. The next commonest was an atrophy of 
the chief and parietal cells, and the next was hyper- 
plasia within the mucous glands. In the control series 
of stomachs without carcinoma the next most common 
lesions, in order of frequency, were (1) thickening, 
(2) irregularity in, and (3) fibrosis of the muscularis 
mucosae. In stomachs from the younger persons there 
was mainly a thickening and irregularity of the 
muscularis mucosae with atrophy of the special cells 
of the mucosa. Hyperplasia of the mucous cells was 
seldom seen. The most nearly normal stomachs were 
found, as one would expect, in infants and children. 
Abnormalities in the mucosa were apparent already 
in stomachs from youths and young adults. Usually 
there was an accumulation of lymphocytes, probably 
of no great importance to health. 

The important peculiarity of most carcinoma-con- 
taining stomachs was the presence, even in the mucosa 
far awaj' from the cancer, of hyperplasia of the 
mucous cells. Judd’s work confmns then the suspicions 
of others who have felt that the development of carci- 
noma in the stomach is commonly preceded by an old 
chronic gastritis due perhaps to many' j’ears of re- 
peated insult bj- abnormal congestions and hemor- 
rhages. 

Dr. H. J. Moersch discussed the problem from the 
point of view of the gastroscopist. To him, one of 
the most difficult problems is to decide where to place 
the borderline between normal physiologic changes 
and those indicating chronic and permanent change. 
He felt that from the gastroscopic point of view gas- 
tritis may be divided into three types : first, the super- 
ficial or catarrhal tj-pe, due perhaps to acute infection 
or overeating or to the drinking of much alcohol. In 
these cases there is some edema and swelling of the 
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mucosa with increased secretion and perhaps small 
regions of superficial ulceration. Second is the so- 
called hypertrophic gastritis, characterized by infiltra- 
tion of the mucosa, ivith stiffening in the rugae and a 
change in their pattern. There may be hemorrhages 
as well as superficial ulcerations. It is hard to know 
yet what relation these hemorrhages have to later 
"ulceration. The third type of gastritis is the atrophic 
form with thinning of the mucosa. Interesting is the 
fact that one can encounter all types of gastritis in 
one and the same stomach, and it is not always easy 
to distinguish borderline types. Dr. Moersch was im- 
pressed by the frequent association of gastritis with 
organic gastric lesions. 

Dr. Kirklin discussed the subject from the point of 
view of the roentgenologist. He felt that the Inability 
of the roentgenologist to see signs of gastritis does 
not rule out its presence; the characteristic changes 
can be recognized in only a small percentage of cases. 
Obviously small mucosal changes cannot be seen, and 
mucosal atrophy can hardly be demonstrated. The 
most important and most frequent roentgenologic sign 
of gastritis is the presence of localized, ragged, ir- 
regular, hypertrophic mucosal folds. Wart-like granu- 
lations, mucosal erosions that can be demonstrated 
"en face,” and pseudopolypous formations are so in- 
frequently demonstrable that the.v have relatively little 
practical importance in the diagnosis of gastritis. 
Tangential projections on or near the lesser curvature, 
such as have been described, can be observed more 
frequently. When found, they constitute absolute proof 
of the presence of ulcerous gastritis. Indirect signs 
have to be interpreted with great caution and are 
significant only when associated with more definite 
findings. 

Dr. Eusterman mentioned a type of gastritis often 
associated with achlorhydria in which the symptoms 
resemble those of ulcer. He felt that in most cases 
chronic gastritis is refractory to treatment, but grati- 
fying cures have been obtained in cases of chronic 
hypertrophic, erosive or ulcerative forms and in some 
of the postoperative forms. 

W. C. Alvarez, Rochester, Minn. 


PERISTALSIS IS A CARELESSLY USED TERM 

I P confusion is to be avoided it is essential that 
evei-yone w'ho writes about the movements of the 
bowel use certain terms carefully and exactly. At 
present the term “peristalsis” is being used carelessly 
to mean any or all forms of motor activity in a seg- 
ment of bowel. To begin with, this is flouting the 
dictionarJ^ The American Medical Dictionary defines 
peristalsis, I believe correctly, as “a wave of contrac- 
tion passing along the tube.” The Oxford dictionary 
also speaks of “rhjdhmic wave-like contractions.” The 
original Greek words peri and staJlein, interpreted 
somewhat differently by different lexicographers, are 
stated by the Oxford authorities to mean “to send 
around.” 

Even those who are not interested in upholding the 
authority of the dictionary must be interested in 
seeing to it that every time a scientific term is used 
it means one definite thing. If peristalsis is to mean 
at times all forms of intestinal activity and at 
other times a traveling wave, confusion is bound to 
result. It would not be so bad if everyone agreed to 
use the term in its present-day omnibus sense because 


then, when a man meant something definite, he would 
take care to use a specific term, such as “rhythmic 
segmentation,” "swaying movement,” “slowly-moving 
contraction,” “systole,” “wave,” “tonus contraction,” 
“reverse wave,” or "slow transport of a bolus by 
shallow ripples.” That much care is needed in this re- 
gard is shown me by the fact that as I wi-ite, I find 
myself committing again and again the very sin that 
I here decry. 

A writer will sometimes use the terms peristalsis or 
traveling wave to indicate that the disturbance was 
traveling along the bowel, but it seems to me that the 
word traveling is tautologic because a wave must 
always travel. Perhaps it would be better to speak of 
the noinnal waves of the distal half of the digesting 
stomach instead of gastric peristalsis, which today 
may mean anything. Perhaps, also, physiologists could 
use with advantage the terms suggested by Cannon 
and others; namely, “diastalsis,” meaning waves, or 
“katastalsis,” meaning waves traveling caudad, and 
“anastalsis,” meaning reverse waves traveling orad. I 
fear that it would be hard to introduce such new 
words into the language because unless the need is 
great or the words happen to strike popular fancy, 
they don’t get taken up. 

Walter C. Alvarez, Rochester, Minn. 

A PROBABLE CAUSE OF MANY ABDOMINAL 
PAINS 

NFORTUNATELY, because of his early training, 
the average physician, when faced by the story 
of abdominal pain, rarely seems to think of an origin 
outside of the digestive tube. Anyone who sees many 
letters of findings and opinion sent with patients by 
family physicians and even consultants must be im- 
pressed with this fact. Actually, a large percentage of 
abdominal pains do not appear to arise in the digestive 
tract; they are not coupled with any phase of the 
digestive process, and it would seem that some of them 
must arise somewhere in the tissues surrounding the 
abdominal cavity: in the spine and in the muscles of 
both the anterior and posterior abdominal wall. It is 
probable also that some of the severe crisis-like pains 
arise in arteries and veins. There is no reason to be- 
lieve that blood vessel pain is to be found only in the 
heart, legs and meninges (as in migraine). 

Because of thoughts along this line we were de- 
lighted with a recent paper of Kellgren describing 
experiments on the production of pain in muscles, 
tendons and periosteum (Clinical Science, 3:175, 
1938). To produce this pain Kellgren injected a few 
drops of a G per cent solution of sodium chloride into 
the muscle or onto its fascias. This solution produced 
a severe but transitory pain. As an experimental 
subject Kellgren used himself or occasionally a fellow 
student who was trained in the location and descrip- 
tion of pains of various types. The work was done 
under the stimulating influence of Sir Thomas Lewis. 

The first thing that was found was that 0.1 cc. of' 
the solution injected into certain muscles such as the 
rectus abdominis or the small muscles of the hand 
caused severe pain, while the same quantity injected 
into the biceps or the glutei caused only slight pain. 
Occasionally when the solution came in contact with 
nerves another type of pain was felt. It was a feeling 
of burning and of pins and needles in the cutaneous 
distribution of the affected nerve. It was easy to dis- 
tinguish this pain from that of muscular origin. 
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Fascial pains were also easily distinguished from 
pains originating in the skin. 

Kellgren described in his article the ways in which 
the muscle pains radiated into certain regions where 
they were felt. In the case of certain muscles the in- 
jection produced a sharply localized pain, and in ad- 
dition, a more diffuse pain. An injection into the 
muscle of the infraspinous fossa produced pain at the 
shoulder tip. Injection into the muscles often pro- 
duced pain which was felt in a near-by joint. Irri- 
tation of the muscles of the sub-occipital triangle pro- 
duced headache, while irritation of the occipitalis or 
the facial muscles in the region of the canine fossa 
gave rise to earache. 

There w'ere curious references of pain up and down 
the spine from irritation of some of the back muscles. 
In some cases pain produced in the oblique muscles of 
the abdomen was referred into the testes. The con- 
clusion was that when saline solution is injected into 
a muscle, pain is i-eferred to regions corresponding to 
the spinal segments from which its motor innervation 
is derived. 

Each segmental region appears to consist of twm 
parts: one in the back and the other in the front of 
the trunk. In the limbs these two parts seem to corres- 
pond with the anterior and posterior primary divisions 
of the spinal nerves. The pattern does not correspond 
with the sensorj' segmental skin patterns of Head or 
Foerster. 

Pain arising at a point in the rectus abdominis was 
felt usually over several segments in front, while a 


slight pain was felt in the back in a single segmental 
zone. It woud be interesting to see how pain produced 
in the iliopsoas muscles is felt and distributed. Some- 
times when a muscle was irritated, the region in 
which the pain was felt was tender to pressure, and 
this tenderness appeared to lie below the skin. Curi- 
ously, the referred pain felt after irritation of a 
muscle persisted in spite of anesthetization of the 
region with procaine. For instance, on injecting salt 
solution into the flexor digitorum, pain was felt in the 
hypothenar eminence and fifth knuckle, even after the 
ulnar nerve had been blocked at the wri.st. Tenderness 
could be abolished by procaine block, but the pain re- 
mained unchanged. 

The pain arising in muscle did not appear to be re- 
ferred to areas of skin, but rather to deep structures 
such as joints or the testicle. Furthermore, the muscle 
pains appeared to be confused by the subject with pain 
arising directly from these deep structures. This sug- 
gested to Kellgren that the impulses responsible for 
the pain from muscle and from other deep stinictures 
follow a final common path in the central nervous 
system. 

These studies show that a patch of myositis or per- 
haps a little hemorrhage into one of the muscles of the 
abdominal wall might easily produce a pain which 
would be referred by the patient, either deep into the 
abdomen, or else along aponeurotic attachments in 
groin or back. 

Walter C. Alvarez, Rochestei*, Jlinn. 
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Les maladies de I’oesophagc. By J. Terracol. Paris, 
Masson et Cie, 1938, 664 pages. 

A t first glance, it would seem unlikely that anyone 
could wi-ite a book of 664 pages on the esopha- 
gus, but actually, Terracol and a group of seventeen 
collaborators have done it. What is more, examination 
of certain chapters like that on cardiospasm, shows 
that even more might well have been written. It gives 
one an idea of how enormous the field of medicine haS 
become. The book is interestingly ^vritten and w'ell 
illustrated. There are some colored plates showdng the 
appearance of the diseased esophagus as seen through 
the electrically-lighted tube. There are bibliographies 
attached to the chapters, but unfortunately, there is 
no index. 

The revie^ver was disappointed to find so little on 
the treatment of cardiospasm. Actually, this should 
be the most complete and satisfactory section of the 
book because cardiospasm is perhaps the commonest 
trouble that the expert in this field is called upon to 
treat. The authors seem never to have heard of the 
Plummer dilator, which works so beautifully in these 
cases, and they give space to the old trans-abdominal 
operation, w'hich should probably never be used any 
more. Certainly, if the book should go into a second 
edition, the authors should greatly strengthen the 
section on the treatment of cardiospasm. They should 
describe the Plummer technic and should show the 
tremendous advantage of passing the dilating instru- 
ment over a thread which has previously been swal- 
lowed and allowed to pass through the digestive tract. 


Furthermore, instead of giving a number of possible 
modes of treatment, the authors should describe those 
that they have found useful and mention those which 
they feel should be placed in the discard. 

But these criticisms should not obscure the fact that 
the book contains a tremendous amount of information 
and that it presents this information in an attractive 
W’ay. Every medical library of any size should have a 
copy. 

Spinal Anesthesia. By Louis H. Maxson, A.B., M.D., 
Seattle, Washington. Illustrated by J. B. Lippincott 
Company, 1938, Philadelphia. Price 58.00. 

T his volume covers spinal anesthesia in a most 
thorough and painstaking manner. 

Commencing with the history of spinal anesthesia 
the author takes one through an atomic consideration, 
the physics of this type of anesthesia, various drugs, 
contra indications and complications. The advantages 
and disadvantages of this kind of anesthetic are very 
carefully discussed and tabulated. 

There is a very complete bibliography and index. 
The book is splendidly turned out, and should be read 
by both the anesthetists and the surgeons. One is 
amazed at the volume of detail found in the work and 
the reviewer feels that any surgeon who employs 
spinal anesthesia and the anesthetist W'ho administers 
this tj-pe of anesthetic ought not to be without this 
volume in his librarj’. This study by Dr. Maxson is a 
definite and helpful contribution to the art of anes- 
thesia. 
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Amis-Rcctum-Sigmoid Colon; Diag- 
nosis and Treatment. By Dr. Harry 
Ellicott Bacon, B.S., M.t)., F.A.C.S., 
P.A.P.S. J. P. Lippincott Company, 
Philadelphia, Pa. 

Dr. Bacon has written an 800 page 
encyclopedic compend of present-day 
opinions and procedures in connection 
with diseases of the terminal portion 
of the colon and rectum. 

The chief virtue of his book lies in 
the fact that apparently it reflects, 
graphically and in detail, not only his 
own opinions but the combined view- 
points of those who are known among 
American proctologists as the “Phila- 
delphia Group.’’ In Philadelphia and 
its environs, under the leadership of 
Dr. Collier F. Mai'tin, a large number 


of eflicient men have limited their 
work to this specialty; practically all 
of them engaged in teaching and con- 
tinuing throughout the years a close 
professional relationship with con- 
stant interchange of opinions. 

The author has been able to express 
many of the sound and progressive 
results of this local situation in his 
book. In addition, the literature of 
the world has apparently been ex- 
haustively studied and abstracted. 
The author has, however, made this 
abstract of value by personal com- 
ment and interpretation. 

The book is written in sufficiently 
simple language to be of value to the 
medical student as well as the practi- 
tioner and the procedures described 


are amply depicted by nearly 500 
clear illustrations on suitable paper. 

It is gratifying to know that com- 
pletely anachronistic techniques and 
opinions are omitted from the volume, 
which is not a usual circumstance in 
text books of this size. 

Curtice Rosser. 

Abstracts 

Sturgis, Cyrus C. and Goldhamer, 

S. Milton. 

Macrocytic Anemia, Other Than 
Pernicious Anemia, Associated 
with Lesions of the Gastro-In- 
testinal Tract. Ann. Int. Med., 
.VoL 12, No. S, p. 12i5-02. 

Doctors Sturgis and Goldhamer 
have succeeded in clarifying the be- 
havior of macrocytic anemia asso- 
ciated with dietary deficiency and 
gastro-intestinal disturbances and its 
response to anti-pernicious anemia 
treatment. 

It is claimed by Castle that" some 
unindentified “extrinsic factor” is in- 
gested in the diet and this reacts with 
an “extrinsic factor” which is con- 
tained in the gastric secretions. As a 
result of this reaction a substance is 
formed which controls the rate of 
formation of red blood cells in the 
bone marrow. Since the red blood 
cells are not normally released until 
they are mature, any disturbance in 
the formation of the substance con- 
trolling the maturation of the ery- 
throcytes will diminish the number 
which are released to the peripheral 
blood, and an anemia will develop. 

The gastro-intestinal lesions which 
may be associated with a macrocytic 
anemia are total gastrectomy, ex- 
tensive infiltrative carcinoma of the 
stomach, various lesions of the in- 
testines such as stricture and anasto- 
moses, and extensive liver disease 
which may be the result of wide- 
spread cirrhosis or some other process 
such as an acute hepatitis. 

In many instances these cases yield 
to an anti-pernicious anemia medi- 
cation — especially to the parenteral 
administration of liver extract. Iron 
usually is of no benefit. 

The authors have reviewed a large 
group of pemicious anemia patients 
over a period of eleven years. A 
number of patients among those pre- 
senting themselves for diagnoses have 
illustrated the type of anemia which 
is under discussion here. 

Ten case histories are presented 
with eight different conditions. All 
cases described are accompanied by a 
graphic chart of the hematologic re- 
sponse to anti-pernicious anemia 
treatment. A comprehensive table de-. 
picting the total data involved in the 
study is also presented. The radical 
drop in hemoglobin and erythrocytes 
following resection of the stomach 
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and the subsequent rise with this 
treatment is striking. 

In an interesting discussion the 
authors state that one reason which 
would indicate that intestinal lesions 
are responsible for this type of 
anemia is the disappearance of the 
anemia when the intestinal lesion is 
repaired. This series of patients also 
have very few of the symptoms ac- 
companying Addisonian pernicious 
anemia. 

The relation of liver disease to this 
type of anemia is thought to be a 
failure of the liver to function as a 
storage depot for the active principle 
which, as a result, cannot be released 
and therefore does not control the 
maturation of the erythrocytes in the 
bone marrow. The active principle is 
therefore lost through the kidneys. 

All indications are that this ma- 
crocytic anemia does not develop for 
a period of two to five years follow- 
ing resection of the stomach. It is also 
thought that the reserve supply of the 
active principle is consumed more 
rapidly in the elderly patient and in 
those with an active infection. The 
anemia develops more quickly in such 
patients. 

The authors are to be congratu- 
lated. Students of this subject will be 
well repaid by a careful reading of 
the original article. 

B. B. Vincent Lyon, Philadelphia, 
Augustus A. Hall, Columbus, 0. 

Baker, W. P. 

Metabolism in Gastro-cnterology. 
J. Am. hist. Homeopathy, Vol. 
SI, p. esi, Nov., 1938. 

Possibly endocrine syndromes and 
gastro-intestinal disturbances are 
interrelated or confused with one an- 
other. For example, in Grave’s dis- 
ease nausea, vomiting, distension, 
anorexia, often precede the gastro- 
intestinal crisis while in my.xedema 
mai'ked constipation is a symptom. 
Baker believes that a knowledge of 
basal metabolism of patient with 
gastro-intestinal disorders is very de- 
sirable. 

JI. H. F. Friedman, Detroit. 

Allen, Arthur W. and Welch, 

Claude E. 

Peptic Ulcer Considered From a 
Surgical Point of View. New 
England Jour, of Med., Vol. 220, 
No. 3, Jan. 19, 1939. 

The recent infiux into the literature 
of papers concerned with the surgical 
treatment of peptic ulcer is definite 
evidence of the discontent with the 
previously accepted concepts of the 
treatment of ulcer. The indications 
for operation are now classified ac- 
cording to the following; 

(1) acute perforation 

(2) cicatricial obstruction 


2ia 


I (3) profuse bleeding 

I (4) pain intractable to medical 

1 treatment 

j During the past twenty years, the 
indication for surgery in the latter 
instance has diminished by about 50 
per cent. On the other hand, the indi- 
cations for operation on the bleeding 
peptic ulcer patient has become wider 
in scope. 

In the case of acute perforation, 
early surgical intervention is always 
indicated, even though the possibility 
of the walling oiT of the ulcer by 
omentum exists. The procedure of 
choice is simple closure of the per- 
foration; a more radical procedure is 
unjustifiable because of the increased 
hazard. 


With cicatricial ob.struction, wiieic 
it is difllcult to difTerentintc from ob- 
struction due to edema, an attempt 
should be made to distinguish between 
them because of the different methods 
of handling. 

In case of obstruction due to simple 
edema, operation is contraindicated; 
medical handling should first be tried. 
If, however, it cannot bo avoided, 
gastro-duodenostomy is the procedure 
to be used, bearing in mind that a 
subtotal gastrectomy can safely be 
performed at a later date. However, 
if the obstruction is due to scar tissue, 
gastro-entcrostomy usually affords 
complete relief. 

In instances of profuse bleeding, 
there is a definite tendency, based 
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For years, Gerber’s advertising has 
shown mothers the need for seeking the 
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In the same way, the new Gerber’s 
Cereal Food has been introduced. It in- 
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research and the opinion of medical 
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the medical profession have not been ade- 
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sumer contact for the best interests of the 
profession. 
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upon the work of Finsterer, to advo- 
cate early operation in the patient 
over fifty years of age. The oper- 
ation should be as extensive as pos- 
sible and must be performed within 
forty-eight hours after the hemor- 
rhage. In this group, the mortality 
risk is but little more than in cases 
where the operation is one of choice. 

That group of patients in whom in- 
tractable pain is the indication for 
operation, Dr. Allen feels have, in the 
past, been incorrectly treated. He 
feels that a subtotal gastrectomy, 
rather than a gastro-enterostomy, 
with removal of three-fifths of the 
stomach in accordance with the ideas 


of Finsterer, Berg and Lewisohn is 
the only procedure that gives ade- 
quate relief to these patients. Al- 
though he gives no long follow-up 
of cases treated by himself, he feels 
that even the immediate results are 
more worth while and promising than 
the procedure of gastro-enterostomy. 

Apparently we are about to enter a 
new period of treatment wherein the 
surgeon will be called upon in the 
case of the bleeding ulcer patient 
more often than in the past. This 
potentiality comes on at the same 
period when the Meulengracht diet 
for hemorrhaging is also surging to 
the fore. It' appears likely that, be- 



L 

f 


A True 
Choleretic 

O 

A Single 
Chemical Entity 

■ • 

■Virtually 

Nontoxic 



I 

In Chronic 
Cholecystitis 

Through its intense choleretic 
influence, Decholin — c.p. de- 
hydrocholic (triketocholanic) 
acid — steps up biie secretion 
by the liver cells as much as 
200%. This intensified flow 
clears the biliary passages, 
lessens gallbladder tension, 
reduces absorption of toxic 
metabolites, improves gall- 
bladder function, hastens re- 
covery. To initiate choleresis 
more quickly, many physicians 
begin therapy with intrave- 
nous Decholin sodium (3 cc. 
of the 20% solution), continu- 
ing therapy with Decholin 
3% gr. tablets, one or two 
t.i.d. 

Physicians are invited to send 
for the second edition of 
the comprehensive brochure 
“Biliary Tract Disturbances." 






Riedel-de Haen, Inc. 


105 HUDSON STREET 


NEW YORK, N 


tween these two new additions to our 
armamentarium, the problem of ulcer 
hemorrhage may be solved. 

Henry H. Lerner, Boston. 
Nedzel, a. J. . 

Experimental Gastric Ulcer 
(Pitressin Episodes). Arch. 
Path., 26:5-988, Nov., 1988. 

The author refers to the fact that 
in the literature dealing with clinical, 
experimental and postmortem obser- 
vations on the pathogenesis of gastro- 
duodenal ulcers there are many con- 
flicting views, but, -with the exception 
of traumatic agents all the findings 
point to the same fundamental cause 
of ulcer formation, namely, local nu- 
tritional inefficiency, transient or pro- 
longed. Practically all the ways of 
producing peptic ulcers experimen- 
tally involve the integrity of the local 
blood supply and lead to nutritional 
changes in the walls of the stomach 
and duodenum. 

“With this fundamental idea of ulcer 
formation in mind the author pre- 
sents a detailed study of ulcer for- 
mation due to pressor episodes evoked 
by injections of pitressin, because 
pitressin causes contraction of small 
arterioles and capillaries which leads 
to an anoxemic state in the tissues 
concerned. In the stomach and duo- 
denum hemorrhages, erosions and 
ulcers, small and large, may be seen 
resembling those found in man. Single 
or repeated injections of pitressin 
were given intravenously to 62 dogs, 
in 23 of which (37 per cent) there 
were found lesions in the stomach 
and duodenum varying from small 
erosions to large ulcers. A detailed 
histologic study of the lesions is nar- 
rated. The author believes that it has 
been shoum that vascular interference 
with local nutrition of the tissues is 
the primary factor in the cause of 
these lesions ; and that it logically 
follows that peptic ulcers in man 
should be regarded as a “local expres- 
sion of a vascular dysfunction in- 
herent in constitutional types unable 
to withstand the demands of the 
organism for adjustment to unusual 
environmental situations.” 

N. W. Jones, Portland, Ore. 

Bargen, J. Arnold, Jackman, Ray- 
mond J. and Kerr, Jack G. 

Studies on the Life Histories of 
Patients with Chronic Ulcerative 
Colitis (Throvibo-Vleeraiive 
Colitis), with So7tie Suggestions 
for Treatment. Ann. Int. Med., 
Vol. 12, No. S, pp. S39-S52, Sept., 
19SS. 

The authors made a statistical 
study of the records of 870 patients 
who had thrombo-ulcerative colitis. 
They took the records of the patients 
who had been followed from 7 to 14 
yeai's after first observation. All 
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their patients presented typical 
clinical, proctoscopic and roentgen- 
ologic signs chronic ulcerative colitis 
of the streptococcal variety. The 
authors feel that Buie and Bargen 
made a specific study of these cases 
and feel that “thrombo-ulcerative 
colitis” can be suitably applied to this 
group of cases. It was found that the 
predisposing factm-s and factors af- 
fecting relapses of the disease are 
chiefly the following: upper respira- 
tory infection, disease of childhood, 
dietary indiscretion, physical and 
mental fatigue, rectal or abdominal 
surgical operation, trauma, drastic 
catharses, foci of infection with 


sepsis, exposure, dj'sentery epidemics, 
and pregnancy. This disease may 
begin in an insidious manner. Again, 
it may come on suddenly, as a violent 
diarrhea without toxic symptoms, or 
it may start in a fulminating fashion, 
associated with marked toxemia, fever 
and all the concomitants of a severe 
septic process. The major compli- 
cations and sequelae of thrombo- 
ulcerative colitis include polyposis, 
stricture, perianal abscess-fistula, ar- 
thritis, erythema nodosum, pyoderma 
gangrenosa, perforation, liver ab- 
scess, carcinoma, phlebitis, iritis, deaf- 
ness, splenomegaly, nephritis, psy- 
chosis, massive hemorrhage, en- 


docarditis and kidney stones. There 
is no special time of year in which 
this disease begins but it is of interest 
to note that more of the cases had 
their onset in January, February, or 
July than in the other months of the 
year. The progress of the invasion 
from the rectum torvard the cecum is 
indicative of the destructive nature 
of the disease. This is best observed 
by the roentgenologist. The mortality 
associated with this destructive in- 
fection emphasizes its serious nature. 
Surgical intervention in this disease 
should be limited to complications and 
sequelae. Some of these demand 
wisely chosen surgical measures, both 
from the standpoint of the time of 
their application and from that of the 
lesion present. An individual afflicted 
with thrombo-ulcerative colitis pre- 
sents a poor surgical risk if a surgical 
attempt must be made to relieve an- 
other intercurrent abdominal path- 
ologic condition. The end results of 
this infection may be devastating but 
it may also end in complete relief of 
all symptoms and signs of the in- 
testinal pathologic change. This 
happy result occurs frequently enough 
to make it urgent that a well-ordered 
regimen be followed without deviation 
by these patients for months and 
years. 

Franz J. Lust. 

Spitzenbergeb, 0. 

Fornix VentrieuH, its Normal 
and Pathological Conditions in 
Roentgenology. R oentgenpraxis, 
9, 9, 590, 1937. 

The author points out that the 
fornix ventriculi is still very often 
neglected during the roentgenological 
examination. He was able to demon- 
strate the pathological conditions of 
this section of the stomach better by 
full-filling or by areogram than by 
mucosal diagnostic. The impression 
of the spleen into the fornix can be 
demonsti'ated very often. Tumor 
masses are very well demonstrated 
by their contrast with the air in the 
magenblase. It is important to ex- 
amine for fornix in the prone and 
supine position of the patient, for, 
otherwise, pathology in this section of 
the stomach might be easily over- 
looked. 

Franz J. Lust. 

Gbrshon-Cohen, j., Shay, Harry 

AND Fels, Samuel S. 

Experimental Studies on Gastrie 
Physiology in Man VI. The Re- 
lation of Size, Shape and Position 
of the Stomach to its Acid Se- 
cretion. Am. J. Roent. and 
Radium Therapy, Vol. XL, No. 
5, pp. C95-70J,, Nov., 1933. 

The normal stomach has a ivide 
range of position in the normal sub- 
ject. Its position and form seem 
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conditioned principally on habitus, 
weight, posture and fullness of the 
abdominal cavity. The lower border 
of the stomach has a tendency to be- 
come lower with increasing age and 
probably to a greater degree in 
females. Achlorhydria seems to be 
more commonly associated with the 
steer horn shape of stomach in which 
evacuation occurs more rapidly than 
normal. Hyperchlorhydria tends to be 
more usually associated with the 
J-shaped stomach and with more 
rapid motility than with normal acid 
response in a J-shaped stomach. 
There seems to be a progressive in- 
crease in the number of aehlorhydrics j 


and hyperchlorhydrics with increas- 
ing age and achlorhydria tends to ap- 
pear later than hyperchlorhydria. No 
significant sex difference was found 
in this respect, although in the fourth 
I and fifth decades, women with achlor- 
hydria seemed to predominate, while 
in the .two succeeding decades, men 
predominated. Hyperchlorhydria 
seemed to occur most frequently in 
the third and fourth decades, and 
earlier in men than in women. The 
higher the stomach and the more in- 
clined to the steer horn form, the 
more likely was the habitus to the 
asthenic and the subject overweight. 
Achlorhydria was found more fre- 
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quently associated with the steer horn 
shaped than with the J-shaped 
stomach and this association warrants 
more intensive study in seeking an 
e.xplanatioh for the deter.minants of 
gastric acid response, the action of 
the pylorus and gastric emptying 
time. The position of the patient did 
not materially affect either the gastric 
acid response or the emptying time of 
a given test meal., 

Franz J. Lust. 


Wahren, H. 

tlBER - die Einwirkung der Auf- 
bluhiing dcs Magens auf den 
Krcislatif. Acta Chiragica Scandi- 
navica, Vol. SI, p. iS, 193S. 
Experiments were performed on 
rabbits and cats uhder urethane anes- 
thesia. During the dilatation of the 
stomach wdth air there occurred a 
definite reduction in the minute- 
volume, the volume of circulating cor- 
puscles and the plasma volume. The 
blood-pressure, however, remained 
constant. After administration of 
lumbar anaesthesia (h'i'e novocnine) 
the fall in blood plasma volume was 
arrested. The author discusses the 
probable reason for this (block of 
reflex pathway) and compares the ex- 
perimental results with clinical obser- 
vations. 

M. H. F. Friedman, Detroit. 
Kirk, Esben. 

The Condition of the Tongue in 
Dehydration and Intestinal .Motor 
Paralysis. Acta. Chimgica Scan- 
dinavica, Vol. 81, p. 1, 19SS. 
Pre- and post-operative obser- 
vations were made on patients suffer- 
ing from abdominal conditions requir- 
ing surgical intervention. A definite 
relation was found to exist, between 
the appearance of the tongue and the 
state of intestinal activity. The tongue 
was moist in 84% of the cases pre- 
senting normal intestinal motor ac- 
tivity and dry in 86% of the. patients 
suffering from motor paralysis but 
normal in patients -with mechanical 
obstruction. The tongue condition is 
not related to plasma chloride concen- 
tration or to the degree of dehydra- 
tion. 

M. H. F. Friedman, Detroit. 

Moore, L. A., Hallman, E. T. and 
Sholl, L. B. 

Cardiovascular and Other Lesions 
in Calves Fed Diets Low in Mag- 
nesium. Arch. Path., Vol. 26, No. 
i, p. 820, Oct, 1938. 

From the Sections of Animal Hus- 
bandry and Animal Pathology of the 
Michigan Agricultural Experiment 
Station, the above authors report 
their studies on the influence of diets 
low in magnesium on the cardiovascu- 
lar system in calves. When the plasma 
magnesium was reduced to a low level 




INIERESTING BANANA FACTS 


T he addition of ripe mashed banana to the baby’s diet 
contributes not only easily assimilable fruit sugars, vita- 
mins and minerals, but often improves appetite Rijic mashed 
banana, fed separately from the milk formula, has been used 
for the past seven years in a noted foundling hospital as the 
first solid food for babies siv weeks of age and older. As a 
matter of fact, an increasing number of doctors are using ripe 
banana in the milk formulas of infants for part or all of the 
added carbohydrates. The exact amount of ripe banana fed 
daily vanes with the age and strength of the baby. 

The key to the varied usefulness of the banana is to be 
found in its composition. Special points stand out as qualify- 
ing it for inclusion in special types of diets. These are sum- 
marized in outline form below : 

PROPERTIES OF RIPE BANANA PULP 

Readily assimihled augara (along witli Mlamins, 
minerals and (iber) 

Caloric %alue (along Tilth \itaimns and minerals) 

Satiety \o!ue and low fat (along with vitamins 

and minerals) 

Mkalme residue 
\ itnmm content 

*^lt texture and hlandness (with carbolijdrales, 
vitamins^ minerals, pectin and fiber) 


MAKt IT OF VALUE IN 

Infant Feeding 
Malnutrition 

Reducing Diets 
Combating \cidosis 
Preventing Deficiency Diseases 

! ]nle tinal Disturliances 
Normalixing Ojlonic Function 
Conv alescent Diets 



LITERATURE ON REQUEST 

UNITED FRUIT COMPANY ~ ~ P. O. Box 2024, Boston, Mass. 
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there appeared calcification of the 
yeilow clastic tissue of the blood 
vascular system, the surfaces of the 
diaphragm, of the spleen and of the 
trabeculae of the spleen. The first 
changes seemed to take place in the 
endocardium and extend through the 
larger arteries and veins. In the aorta 
there was observed fragmentation and 
degeneration of the yellow elastic 
fibres. In some cases there was con- 
siderable fibro-elastic reaction in the 
endocardium and in the intima of the 
larger arteries. This reaction took 
place around the areas of calcification, 
indicating a chronic type of irritation. 
It was not seen in the media or ad- 
ventitia of the aorta and other larger 


arteries, nor was it noted in any other 
sites of calcification of the yellow 
elastic fibres. There was also calcifi- 
cation and degeneration of the Purk- 
inje fibres in some of the calves, 
which, the authors thought, was prob- 
ably a direct result of the deficiency 
of magnesium. They suggest the 
possible relationship of such dietary 
deficiency to the occurrence of arteri- 
osclerosis in man. 

It is stated that from 8 to 10 mg. 
of magnesium per pound of body 
weight is required to maintain normal 
levels of plasma magnesium in some 
animals, and they quote the figures of 
6 to 13 mg. of magnesium intake per 
kilogram of body weight as being 


necessary for children. The average 
diet of man, unless it contains whole 
cereals and beans, usually falls below 
this amount. The suggestion that 
arteriosclerosis in man may be re- 
lated to such dietary deficiency is ad- 
vanced primarily to stimulate further 
study of the human problem. 

N. W. Jones, Portland, Ore. 

Dobbs, R. H. 

The Treatment of Pyloric Sten- 
osis with Eumydrin. Lancet, Pol. 
2S6, p. 12, Jam 7, ISSO. 

A review of the literature shmvs 
that of 658 cases of pyloric stenosis 
treated surgically, 89 died. The 
greatest cause of death was dehydra- 
tion and alkalosis, next came gastro- 
enteritis and respiratory infections, 
while the smallest factor was truly 
surgical (hemorrhage, peritonitis, 
sepsis, etc.). As contrasted with this 
mortality rate of 15%, Dobbs finds in 
the literature that medical treatment 
of 93 cases with eumydrin (atropine 
methylnitrate) showed only a mor- 
tality of 6%. 

Dobbs presents a series of 20 
infants with pyloric stenosis treated 
with eumydrin. Diagnosis was made 
on a typical history, visible peristalsis, 
and a palpable pyloric tumor. 16 
cases were cured, 3 were operated on 
successfully after eumydrin failed, 
and 1 died during ti-eatment. 

M. H. P. Friedman, Detroit. 

Seymour, W. B., Spies, T. D. and 

Payne, W. 

The Gastric Secretion in Chronic 
Alcoholic Addiction. J. Clin. 
Invest., Pol. 18, p. 15, Jam, 1939. 

A study was made on 40 male 
alcoholics, all of whom had been 
drinking heavily for 7 to 40 years. In 
71% of the cases the fasting'residuum 
was 20 cc. or less, thick and ropy. 
After histamine the volume of juice 
secreted was increased but the re- 
sponse was far below the normal. 
Fifteen of the men were truly achlor- 
hydric and 25 responded to histamine 
but the acidity was low. After these 
results are compared with others, it 
is concluded that achlorhydria is more 
frequent in alcoholics with polyneuri- 
tis than in uncomplicated alcoholics. 

M. H. F. Friedman, Detroit. 

Dack, G. M., Johnson, R. and Drag- 

STEDT, L. R. 

The Effect of Normal and Raw 
Apple Diet on the Flora of the 
Duodenum, Ileum and Cecum of 
Monkeys. J. Inf. Dis., Vol. B/i, 
No. 1, pp. 52-58, Jam-Feb., 1939. 

Raw apple diets have been advo- 
cated in the treatment of bacillary 
dysentery and diarrhea. The monkey 
was used for study because it is a 
natui-al host for bacillary dysentery. 


Choosing a Happy Medium . . 


EXICOL 

(Oleic Acid and Bile Salts) 



The most recent researches* again emphasize the marked 
fat-intolerance dispjayed by patients suffering from gall bladder 
disease, and the satisfactory therapeutic results on a low fat diet 
and bile salts. Contrary to recent advocates of high fat therapy, 
it is pointed out that overstimulation of the gall bladder, pro- 
duced by such high fat diets is undesirable. 

Exicol, containing a small quantity of fatty acid and bile 
salts, offers a solution to the controversial problem of biliary tract 
therapy. It is the most rational therapeutic agent in biliary dis- 
orders because — 

1. It stimulates mild gall bladder contractions due to the 
fatty acid. 

2. Increases bile secretion from 100 to 200% ** due to 
synergistic action of oleic acid and bile salts. 

3. Makes high fat diets unnecessary. 

4. Exicol is most effective as an aid in the treatment of 
chronic cholecystitis, biliary insufficiency and other non-surgical 
as .well as post-surgical biliary tract disorders. 

Literature on request. 

Dose: Two capsules t.i.d.a.c. 

Supplied in boxes of 36 and 100. 

BROOKLYN SCIENTIFIC PRODUCTS CO., Inc. 

70 Fifth Ave. New York, N. Y. 

•Amer. J, Digestive Diseases, Vol. 6, No. 6, p. 348, Aupust, 1938. 

••J. I.ab. nnd Clin. Med., 19:567, 1934, 



Every doctor has patients whose philosophy of life is "Eat, Drink, and Be 
Merry". The second part of this quotation, "For Tomorrow We Die", is rarely accorded even 
a moment's thought by those who enjoy what they call "good living." Thai is why it is 
difficult to enforce a sensible regimen in the management of patients whose pathologi'cal 
conditions are due to indiscretions in eating and drinking. One order, hovrever, which most 
patients will gladly obey is to drink Vichy-Celestins, and many physicians have found this 
mildly alkaline natural mineral water a useful adjuvant to their regular therapy. We suggest 
that you order a glassful morning and night in cases of hepatic, biliary, gas- 
trointestinal, urogenital, and metabolic upsets. Vichy-Celestins has a delight- 
fully pleasant sparkle, although it is not heavily charged with COa. It pro- 
motes secretion and fluidity of bile, favors normal pH of the blood, and is 
not a laxative. For further information about Vichy-Celestins please write to 

AMERICAN AGENCY FOR FRENCH VICHY, INC., 285 MADISON AVENUE, NEW YORK, N Y. 

VICHY-CELESTINS 

BOTTLED AT THE SPRING AT VICHY, FRANCE, UNDER 
THE SUPERVISION OF THE FRENCH GOVERNMENT. 
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A DESCRIPTIVE TERM 
F>1; A CONDITION 
JRBpMiiUK CONFUSED WITH 

I PEPTIC 
t ULCER 



''Symptoms of ulcer are not necessarily pathognomonic 
of ulcer hut may he due to gastritis.” 


Pistulae were produced surgically 
in the duodenum, ileum and cecum oi 
three Macaca mulata. Bacteriologic 
examinations were made of the fistula 
contents, especially the relative 
numbers of Bact. coli, the predomi- 
nating organisms, and the numbers of 
Lactobacillus acidophillus. 

pH was not notably changed by the 
apple diet. Bact. coli was usually 
found in small numbers in the duo- 
denum, increasing in the ileum and 
cecum. The number was not altered 
by the apple diet. Acidophilus organ- 
isms were more numerous in the con- 
trol period than when the apple diet 
was given. 

Attempts to produce experimental 
bacillary dysentery were unsuccess- 
ful, the animals were probably re- 
sistant. 

Other authors suggested the effects 
of apnie diet were due to increase in 
organic acids, partial starvation with 
rest, or a mechanical cleansing action 
from increase of bulk and absorption. 
The latter effect is most likely. 

K. W. Benson. 


FABER: GASTRITIS AND ITS CO.NSEQUENCES. 

The introduction of the gastroscope lias shown tliat 
gastritis, a condition frequently confused with peptic ulcer 
and even gastric neuroses, is a clinical entity of much more 
frequent occurrence than formerly supposed. 

Whatever the diagnosis, whether peptic ulcer, chronic gastritis, 
atrophic or hypertropliic, or ulcerative gastritis, the characteristic 
syndrome is similar and calls for essentially identical treatment. 

CREAMALIN, a distinctive colloidal cream of aluminum 
hydroxide, meets the needs of non-alkaline, antacid therapy in 
tliese conditions in an effective way. 

A Profound Antacid. Fixes 12 times its A^olume of N/10 HCl in 
less than 30 minutes. 

Sustained Effect. Unlike the alkalies, its antacid action is prolonged. 

No Secondary Rise in HCl. No Au'tiating secondary rise of HCl 
secretion is provoked, as is the case with the soluble alkalies. 

No Alkalosis. Cannot cause alkalosis or changes in plasma pH. 

Quick Healing, Healing is frequently seen in 7 to 10 days by the 
drip incUiod and 3 to 6 weeks by divided oral doses. 

Prompt Pain Relief, Usually affords relief with the first dose. 



Boardman, W. W. 

Acute Infections Gastro-Enter-' 
itis. Am. .1. Med. Set., JHO, SSS, 
Dec., 1SS8. 

Acute gastro-enteritis, "stomach 
flu,” is very common. A typical epi- 
demic recently occurred in the San 
Francisco Bay area and was char- 
acterized by acute sudden nausea, 
cramuing, watery stools, occasional 
vomiting, and fever and malaise. It 
was usually mild and of short du- 
ration. In 28 cases among nurses 
there was no characteristic blood 
count, in 10 of 15 cases stool cultures 
showed members of the typhoid dy- 
sentery group but no definite classi- 
fication was possible. Since the organ- 
isms didn’t agglutinate with the 
patients’ sera , the etiology can be 
called indeterminate. 

In institutional outbreaks one must 
be suspicious of connection between 
water and sewage lines. Any plumb- 
ing fixture where the intake pipe 
. comes directly from the supply pipe 
and enters below the highest level of 
the container may act as a siphon if 
the pressure in the supply pipe falls. 
The flush valve type of toilet is par- 
ticularly dangerous. A college phy- 
sician found that the usual epidemics 
of diarrhea disappeared after vacuum 
breakers were put on all flush toilets. 

Too little is known about acute 
gastro-enteritis. 

K. W. Benson. 


THE MODERN NON-ALKALINE THERAPY 

for Peptic Ulcer, Chronic Gastritis, Gastric- Hyperacidity 
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ALBA PHARMACEUTICAL COMPANY, INC. 

V88ICK SISEET, KEHT 1088, N. Y. • FACrORI 8 tABOBflrORIES. REMSSEtAER, N. Y. 


Lahey, Frank H. 

Experience with Gastrectomy, 
Total and Partial. New England 
J. of filed., 220, No. 8, pp. 315- 
320, Eel). 23, 1939. 

Subtotal gastrectomy for ulcer usu- 
ally results in lower gastric acidity, 
fewer recurrent ulcers, and a better 




The use of Navitol is distinaly advantageous 
because it is economical and convenient and provides natuid Vitamins 
A and D in highly potent form. 

Navitol may be given either in drop dosage or in capsules. The aver- 
age daily prophylaaic dose of 10 drops or one 3-minim capsule supplies 
9400 units of natmd Vitamin A and 1700 units of naturd Vitamin D 
(U. S. P. XI). 

A blend of specially seleaed and refined fish liver oils — ^Navitol costs 
only about half as much as halibut liver oil with viosterol, yet it has the 
same high Vitamin D content and an even greater Vitamin A potency. 
When purchased in 50-cc. dropper bottles, the average dose of 10 drops 
costs less tlian a cent a day. 

Navitol is supplied in 10-cc. and 50-cc. bottles. Navitol Capsules are 
available in boxes of 25, 100, and 250. Navitol is widely used both in 
drop dosage and in capsule form as a routine diet supplement for infants, 
expeaant and nursing mothers, older children, adults and convalescents. 

Fo; literature address the Professional Seitice 
Department, 743 Fifth Axenue, Netv York, N. Y. 

E R: Squibb & Sons, NEwTbRK 

MANUFACTURING CHEMISTS TO THE MEDICAt PROFESSION SINCE 1858 

I SQUIBB NATURAL 

I I VfIv vitamin oil 
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HIS FIRST 
CEREAL FEEDING 


The bnby'fi first 
solid food always 
excites the parents* 
interest. Will he 
cry? Will he spit it 
up? Will ho try to 
swallow the spoon? 
Far more important 
than the child’s 
"cute” reactions ts 
the fact that fiRrur- 
ativcly and physi- 
ologically this little 
fellow is jnst be- 
irinninjr to e.nt like 
a man. 



IS now being fed to 
infants as early as the 
third or fourth month because it gets the 


PABLUM!^ 


baby accustomed to taking food from a 
spoon, but, more important, Pablum early adds essential accessoiy food 
substances to the diet. Among these are vitamins B, and G and calcium 
and, equally essential, iron. Soon after a child is born its early store of 
iron rapidly diminishes and, as milk is poor in iron, the loss is not re- 
plenished by the usual bottle-formula. Pablum, therefore, fills a long- 
felt need, for it is so well tolerated that it can be fed even to the three- 


weeks'-old infant with pyloric stenosis, and yet is richer than fruits, eggs, 
meats, and vegetables in iron. Even more significant, Pablum has suc- 
ceeded in raising the hemoglobin of infants in certain cases where an 
iron-rich vegetable failed. Pablum is an ideal “first solid food.” Mothers 
appreciate the convenience of Pablum as it needs no cooking. Even a 
tablcsponnful can be prepared simply by adding milk or water of any 
temperature. 


Pnblum consists of wheatmeat (farina), oatmeal, wheat embryo, cornmeal, 
beef bone, alfalfa leaf, brewers' yeast, sodium chloride, and reduced iron. 


Mead Johnson & Company, Evansville, Indiana, U. S, A. 
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HONSYL 


OFTEN NORMALIZES 
LOOSE BOWEL MOVEMENTS 


In many cases of looseness of the bowel, especially of nervous 
origin, Konsyl is the regulating factor. 


A Tcaspoonful 
makes a 
Tumblerful 
of "Jelly" 



Konsyl, the original concentrated vegetable mucil- 
loid made from Plantago Ovata, by absorbing 
water and swelling into a soft bland bulk, absorbs 
excessive intestinal fluids and changes loose move- 
ments into even formed stools. 

Konsyl is non-irritating, non-habit forming, does 
not cause leakage and is inexpensive. 

WTite’Jor clinical test sample and lileralute. 

Also manufacturers of L. A. FORMULA containing Lactose, 
Dextrin and Plantago Ovata Concentrate- aj 5-33 


BURTON, PARSONS £ COMPANY 

Szt'ving Phtjsicians since /88S 

Washingl’on, D>C. 


digestive state than less radical surgi- 
cal procedures. Subtotal and total 
gastrectomy offers prolongation of life 
and possible cure in many cases of 
carcinoma of the stomach. S'/I' of 
duodenal ulcers and of gastric 
ulcers in this clinic have been treated 
surgically. 

In recent years the mm-tality of 
subtotal gastrectomy at the Lahey 
Clinic has fallen notably, three and 
one-half years ago it was 189!-, the 
following year ll‘7r, forty-seven cases 
were done in the last eighteen months 
without a death. 

Satisfactory anesthesia is very im- 
portant, one to fifteen hundred nuper- 
caine is used in doses up to twenty 
cubic centimeters, giving complete 
motor relaxation with little drop in 
blood pressure. 

The Billroth I procedure has been 
abandoned except for pyloric carci- 
nomas in poor risks. Though it is the 
safest pi'oceduve it is often inade- 
quate and there have been recurrent 
ulcers in the suture lines. 

The Hofmeister antecolic tyue of 
resection removing three-foui-ths to 
four-fifths of the stomach has proved 
to be the most satisfactory. Bntero- 
enterostomy has been eliminated as it 
increases risk and it is .physiologi- 
cally undesirable. 

K. W. Benson. 


Levin, M. 

Periodic Sommolence and Morbid 
Hunger; A New Syndrome. 
Brain, Dec., lOSG. 

Levin collected seven cases from 
the literature of what might be called 
periodic sommolence and hunger. 
There were attacks lasting several 
days or weeks in which the patient 
was abnormally sleepy and hungry. 
At times there was also some unrest 
and ii-ritability, incoherent soeech, 
forgetfulness, difficulty in thinking, 
and hallucinations. Between attacks 
the patient felt well. The mechanism 
behind the disease was not clear. 

W. C. Alvarez, Rochester, Minn. 

Ojetti, F. 

Hypochromic Anemia After 
Gastric Resection in Gastro-Duo- 
dcnal Ulcer. Arch. Hal. d. nial. 
d. app. diges., 7;ji5i, Sept., 19.3S. 

Ojetti has studied the gastric juice 
and blood picture of a group of 81 
patients, one to eighteen years after 
they had been operated upon for 
gastro-duoden a 1 ulcers. Fifty-one 
cases had had ample resection of the 
Polya-Finsterer tyne and all .showed 
anachlorhydria. Six cases had had 
moderate resections and 24 had had 
conservative operations. The ma- 
jority of these showed a decrease in 
the gastric acidity. Nine patients who 
had had ample resection and 7 who 
had had a conservative operation re- 



In Diarrhea, 

Colitis, 
intestinal 
Toxemia 

W HEN adsorption and elimination of intestinal bacteiia 
and toxins are required, you have at your disposal a 
palatable, effective, non-cakmg adsorbent in Patch’s Kaolin 
and Mineral Oil. 

Unlike oi’dinaiy kaolin preparations, Patch's Kaolin and 
Mineral Oil is pleasant to take, is very finely divided, has a 
high adsorptive power, does not coalesce, and does not pro- 
duce a secondary constipation. 

For all putrefactive bowel conditions, with or without 
diarrhea, prescribe — 

Patch’s 
Kaolin and Mineral Oil 

Formula 

Colloidal Kaolin 12% 

mineral Oil ■10% 

in a pleasaiith flavored Irish Moss Emulsion 

Dosage 

1 tablespoonful three times a day, one hour after meals, oi as 
directed b> the phjslclan to suit the need of the patient 

How Supplied 

In bottles of 1C fluid ounces 

THE E. L. PATCH COIVIPANY 

BOSTON, MASS. 






THE E. L. PATCH COMPANY Dept I) D : 
Stonebam P. O. 

Boston, Mass. 

Gentlemen Please send clinical samples of 
Patch’s Kaolin and mineral Oil. 

Address - ~ 

City - Slate 
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KARAJEL 

rt's KARAVA GUM processed to 
permit the formation of smooth, 
moisture retaining jell-like bulk in 
the intestinal tract. 

Its bland bulk mixe.s with food 
residue to produce pliable, well- 
formed stools, easy to evacuate. 

Its absorption and retention of 
moisture develops a lubricative, 
non-irritating bulk that induces 
normal peristalsis without irri- 
tating cathartics. 

KARAJEL is prepared in four 
types: Plain; with Belladonna; 
with Belladonna and Phenobarbital; 
with Thiamin Chloride, (Vitamin 
B-3 ). 

Presented ns a prescription item to 
the medical profession only. 

LUcratitre and samjtlcs sent 
on rcijucst. 

WELIN-SATER COMPANY 

Pasadena, California 



YRI-CALSATE 



The Buffered 
Neutral Antacid 

Kculralizes HCl without alkalraing 
stomach contents. In peptic ulcer treat- 
ment Tri-Calsatc may be added to the 
milk and cream to great advantage. 
Non-toxie . . . non-irritating. On R in 
4*-.: and 18 oz. bottles. 

TlVifr for literature atid samples. 

A. J. D. n. 5-39 

~ F.H.PAXTON & SONS. l l7T» 


j vealed either a recurrence of ulcer or 
i bloody stools, and therefore were ex- 
) eluded from the group observed. Out 
' of 42 ample resections, 8 patients re- 
! vealed essential hypochromic anemia 
! with hemoglobin values less than 80 
j per cent, and a red count of less than 
I 4,000,000. Of the patients with 
moderate resection, 6 showed moder- 
ate anemia. In 17 cases on whom con- 
servative surgical procedures were 
! done, no anemia was found. 

M. R. Beri-y. 

Tannenbers, John, 

Paiholoffical Clianges in the. 
Heart, Skeletal Mnscttlafnrc and 
Liver hi Itabhits Treated with 
Insulin hi Shock Dosauc. Am. 
Path., A'F, 1 :S0, p. 25, Jan., 1S29. 

The author reports the changes 
found in the heart, skeletal muscles 
and liver of rabbits subjected to 
various doses of insulin." Twenty-nine 
rabbits in 4 series were treated with 
various doses of insulin units per kilo 
of body weight. 

In resume it may be stated that re- 
peated shock doses of insulin pro- 
duced hydropic changes in the cardiac 
and skeletal musculature even when 
no conculsions occurred. The posterior 
wall of the left ventricle and its 
papillary muscle showed the greatest 
alterations, but the lesions were as a 
rule reversible. At times they pro- 
gressed to necrosis of small patches 
of cardiac muscle cells. In the iliop- 
soas and thigh muscles irreversible 
changes were more frequent. Single 
muscle fibres showed lesions varying 
from fresh breaks to healed and calci- 
fied fibres. These changes were con- 
sidered evidence of the .necessity of 
carbohydrates for the working 
muscles of the body; indispensable 
for certain phases of the anaerobic 
metabolism. 

Two types of liver reaction to in- 
sulin were observed independent of 
the size of the doses. (1) The liver 
gradually released ail glycogen syn- 
thetized and the blood sugar level was 
fairly well maintained with the re- 
sult that convulsions and severe 
damage to brain and heart were 
avoided for relatively long periods of 
time in spite of the repeated adminis- 
tration of high doses of insulin on 
consecutive days. The rabbits died 
when all glycogen available was ex- 
hausted. (2) More frequently the 
liver locked up all carbohydrate avail- 
able as glycogen in the centres of the 
lobules which constricted by pressure 
their capillaries; thus, while large 
amounts of glycogen were stored in 
the liver, the blood sugar dropped to 
vanishing levels and convulsions with 
damage to the brain and heart oc- 
curred. The glycogen storage in the 
liver was considered to be the effect 
of insulin and other hormones of 


antagonistic or synergistic elTect on 
the carbohydrate metabolism pro- 
duced by the adrenal gland and the 
anterior and posterior lobes of the 
pituitai-y. Simultaneous vascular ef- 
fects of these hormones were con- 
sidered essential to produce these 
changes. 

Small areas of focal necrosis were 
also observed in the livers of rabbits 
given excessively high doses of 
insulin. , 

N. W. Jones, Portland, Ore. 

Lium, Rolf and Pobter, Joseph E. 
Observations on the Etiologp of 
Ulcerative Colitis. HI. The Dis- 
tribution of Lesions and its 
Possible Signifiennee. Am, J. 
Path., XF, 1:80, p. 7.1, Jan., IBSd. 

The authors refer fir.st to the ob- 
servation of Virchow in 1853 that the 
distribution of the lesions in ulcer- 
ative colitis followed the projections 
of the mucous membrane caused by 
the distribution of the muscle tissue 
lying beneath them. 

With this- observation of Virchow's 
in mind the authors studied 6 cases 
of ulcerative colitis coming to autopsy 
at the Mallory Institute of the Boston 
City Hospital. Although the lesions 
in the 6 cases varied in extent they all 
showed this muscular pattern. The 
bases of the ulcers were made up of 
the circular muscle fibres, and in 
most cases there was undermining of 
the epithelial edges. When the fat and 
mesenteric attachments were dis- 
sected away from the muscular layers 
of the intestine where this linear ar- 
rangement of the ulcei's was noted it 
was found that the lesions lay di- 
rectly over the tenial bands. This was 
obsei'ved in all 6 cases. There was 
also noted a striking absence of 
mucus-containing goblet cells in the 
mucous membrane of the early 
acutely involved areas. 

Prom these findings it is suggested 
%vith much logic that this distribution 
of the lesions over the powerful 
muscles of the colon, and the rectum, 
especially where the severe-st lesions 
occur, may he due to the hyper- 
motility and spasm of these muscles. 
This possible causative relationship is 
also supported by the fact that early 
lesions of ulcerative colitis have been 
produced in the colons of dogs by 
hypermotility and spasm of the 
muscles alone, 

N. W. Jones, Portland, Ore. 

RAO, M. N. 

Histidine and Peptic Ulcer. J. 

Indian Hied. Asso., Vol. 7, p. 519, 

Calcutta, June, 193S. 

Concludes from a study of a small 
number of patients with peptic ulcer 
that “histidine cannot be classed as 
an ulcer cure.” 

M. H. P. Friedman, Detroit. 
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FEEDING 
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POINTERS 


Answers to 
Physicians’ Questions 

1. Q. What is the composition of 
Karo? 


Dextrin . 

. 50.0% 

Maltose . 

. 23.2% 

Dextrose 

. 16.0% 

Sucrose . 

. 6.0% 

Invert su^ar . 

. 4 0%o 

Minerals 

. 0.8% 

{Dry Basis) 



2. Q. What are the properties of 
Karo? 

A. Uniform compos/fion. 
Well tolerated. 

Readily digested, 
Non-fermeritahle. 
Chemically dependable. 
Bacteriologically safe. 
Hypo^allergenic. 
Economical. 

3. Q. What are the Karo equiva- 
lents? 

A. 1 oz. vol. . . 40 grams 

120 cals. 

1 oz. wt. . . 2B grams 

90 cals. 

1 teaspoon , . 15 cals. 

1 tablespoon . 60 cals. 


Starch is extracted from thoroughly- 
cleaned Indian com. The colloidal solution is 
acidified and treated with superheated steam 
up to a pressure of thirty -five pounds per square 
inch to effect hydrolysis. The pressure is then 
released, the product neutralized, filtered, con- 
centrated and refined. 

Karo Syrup is adjusted to a uniform compo- 
sition, heated to 165° F. and poured into pre- 
heated cans and vapor vacuum-sealed. The 
product itself is imtouched by human hands 
from source to completion. This freedom from 
contamination with pathogenic organisms is a 
determining factor in superior infant nutrition. 
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ON 

Kato ^otmulcLi 





Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
information, write Corn Products Sales Company, 
Dept. DN-S. 17 Battery Place. New York City, N. Y. 
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Bennett, T. Izod, Dow, James, Landeu, F. P. L. and 

Wright, Samson. 

Severe Hemorrhage From Stomach and Duodenum. 
Lancet, 2 :BS1-C55, Sept. 17, 1!>3S. 

The .authors studied 122 cases entering the Middlesex 
Hospital during the past three years with hemorrhage 
from the stomach or duodenum severe enough to endanger 
their lives. On the basis of their studies they suggest that 
(1) “the severity of any case can be judged only when it 
is known how much blood has been lost and whether the 
bleeding has ceased temporarily or permanently,” and (2) 
“this information can be obtained only by determination 
of the blood volume." 

The estimation of severity of hemorrhage by hemoglobin 
determination is valueless in as much as immediately after 
hemorrhage, before the blood plasma has been restored, 
the hemoglobin is unaltered, being depressed fully only 
when the blood volume has been restored. The authors 
therefore study their cases by estimation of both the total 
volume of blood plasma and of blood corpuscles. A congo- 
red test is described for measuring the blood volume. 

The patients were divided into three groups; Class I 
had lost less than 20 per cent of their normal cell volume; 
Class n, 20-50 per cent; Class III, over 50 per cent. Of 
the 122 patients, 33 fell into Class I, 32 Class II, and 57 
Class III. The fatal hemorrhages occurred in Class III. 
It was constantly observed that the total blood volume 
remained low until the cell volume had been restored, 
that is, the plasma volume does not increase over its 
normal in order to compensate for the cell volume lost. 
The fallacy of trying to estimate the amount of blood loss 
by hemoglobin determination is stressed with several 
examples. 

After hemorrhage the hemoglobin will progressively fall 
due to replacement of the plasma volume and consequent 
dilution of the remaining cell volume. The one fact point- 
ing inevitably to the conclusion that the bleeding continues 
is that the cell volume progressively decreases, irrespective 
of the plasma volume or hemoglobin 

M. R. Berry. 

Sleeth, C. K. and Van Liere, E. J. 

The Effect of Environmental Temperature on the 
Emptying Time of the Stomach. Am. J. Physiology, 
118 (2) 272-275, 1287. 

The subjects were five normal dogs, each being fed a 
standard meal with Barium sulphate, and the emptying 
time of the stomach noted fluoroscopically at varying en- 
vironmental temperatures. The authors found that low 
environmental temperature decreases the emptying time 
and that high temperatures increase the emptying time. 
At 15" F. the average decrease was 17% while at-90° F. 
the average increase was 10%. Thus the individual often 
feels more hungry during cold weather and loss so during 
hot. 

M. R. Berry. 

Dam. Henrik and Glavind, Johannes. 

The Clotting Poivcr of Human and hlanunalian Blood 
in Relation la Vitamin K. Acta hied. Scand., .25:108- 
127, Sept. 3, 1538. 

The authors summarize a method for the determination 
of the clotting power of avian blood on addition of tissue 
extract from the same or related species described by A. 
Fischer in 1930. The plastic elements of avian blood play 
a very inferior role in clotting, while in humans the 
thrombocytes normally play an enormous role. Therefore, 
a modification of the Fischer method was devised by Dam 
and Glavind for use with human or mammalian blood. 
This consisted primarily of the addition of heparin to the 
plasma in order to prevent clotting before the determi- 
nation could be made. They express the deviation of clot- 
ting power of plasma from the normal by the quotient 
I R = K/Kn, Kn being the concentration of tissue extract 
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nddcti to i\ormnl sorum which will produce clottinfr in three 
minutes. K is the concentration of tissue extract required 
to cause clotting of the .scrum in quc.stion in three minutes. 
R increase.* therefore ns the dottinpr power dccrease.s, and 
U ~ 1 in normal .serum (0.5 — 2.0). ■ . 

The fact i.s ^'eriOed that tissue extract of the same or 
related species mu.st be used, and the authors describe .a 
method of preparation of human tissue extract. Storage 
of the plasma for several hours reduced the cloltinsr power 
somewhat. Mild K-nvitaminosis was induced in one of 
tiirco rabbits bv feeding- a diet of ether extracted oats and 
fresh mangolds' supplemented with Vitamins A and D. The 
R value was determined in the following diseases; 


Essentia! (hrombupenia 

4 cases 

Aplastic anemia 

2 cases 

Hemophilia 

4 cases 

Xontropical ntiuil sprue 

2 cases 

Myeloma 

1 case 

ffepntiti.s acuta 

4 cases 

flli.struetivc jaundice 

0 cases 


R = 1,0.74, 0.65, 0.8 
R = 0.8, 1.0 
R = I..*!, 1.2, 1.0, 0.7 
R = 0.75, 1.4 
R = 0.6 

R = 0.0, 2.2, 2.7, 2.0 
R =-- 1.0, 10, 78, .5.6, 5.4, 
33,1.1,24,12 


Thus the R value was often high in eases of obstructive 
jaiiii<la-i- though many of these revealed no clinical signs 
"f a hemorrhagic diathesis. Although the pl.atelet count 
uu' ioii.~idcrably reduced in cs.scntial thrombopenia and 
a|ila.-^tn- anemia, the R values were found normal. The 
norma! R value in hemophilia sub.stantiates the h.vpothesis 
of Hou.-ll ami Cekada that the platelets are at fault. 

The factors influencing the R value are fibrinogen, 
laU'uim. pH. prothrombin and anti-coagulating substances. 
The author!- assume that the level of prothrombin is re- 
sponsible for the decrea.se in clotting power since they 
.show that the serum of these cases closely resembles that 
of K — avilnminous chiehs and plasma from which pro- 
thrombin has been removed by absorption. The reason 


why obstructive jaundice leads to a coagulation deficiency 
due to reduced prothrombin level which may be restored 
by Vitamin K is probably the fact that Vitamin K and 
other fat soluble substances are poorly absorbed from the 
intestine when bile is absent. The well known fact that 
the hemorrhagic condition is often developed after oper- 
ation is probably due. to the fact that the quantity of bile 
acids in the bile is abnormally low during the first weeks 
after the release of occlusion. It was possible to restore 
the clotting power to normal in these chicks by a single 
intracardial injection of a Vitamin K concentrate. In five 
cases of obstructive jaundice it ivas possible to restore the 
clotting power to normal with three to five intramuscular 
injections of emulsions of Vitamin K. 

In normal plasma, prothrombin is present in such large 
quantities that it may be considerably diluted before the 
R value increases rapidly. The excess of prothrombin in 
chicks is so great that it requires about twenty-four days 
after cholcdochus ligature to reduce it enough to give high 
R values. After this, a period of a few' days without in- 
testinal bile leads to a rapid increase of the R value. This 
suggests the pre-operative use of intravenous and intra- 
muscular Vitamin K in cases of obstructive jaundice. 

M. "R. Berry. 

Berman, T. M. 

Miliary Calcifications in the Spleen. Radiol., 29:37, 
1937. 

Berman has seen eighteen cases of miliary calcification 
of the spleen discovered accidentally during the course of 
X-ray examinations of the chest and abdomen. Fortu- 
nately for the cause of science, three of the patients enme 
to necropsy, and then histologic studies show'od that in all 
three cases, the calcifications were due to phleboliths. There 
rvere none due to tuberculosis ns one might have guessed. 

■\Y. C. Alvarez, Rochester, Minn. 
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O iui(ii-..i,v. there is no .single cause. 

Kaeh <’a.se must he judged on its 
own merits, .Viiatomie.nj diffcrenec.s. 
v.arialions in diet and habit anil .spe- 
eitle pathological entities all enter into 
the eaiise. However, it i.s safe to say 
that faulty Imbil pl.ays a role in the 
great majority of ea.ses, and llial lo-ss 
of iieiiro-tmiseidar tone is a verj' com- 
mon si-eiiadary factor. 


To make habit training easier, a 
bland, pure mineral oil is important. 
To incre.ase tonus of debilitated intes- 
tinal inn.scnlatnre and nervous .sy.slcm 
causcii by Vitamin B-1 deficiency, pure 
crystalline Vitamin H-1 lias been found 
to be of great value. 

In Vila Xujol, these two important 
aids in the relief of con.stipalion have 
been combined. 


Vita Niijnl is a sinooOi, [ilcasaiit- 
tasling emulsion of pure iniiiernl oil 
with pure cry.stalline Vitamin IJ-1 
added in such quantity that the sug- 
gestcrl average dosage is the average 
adult maintenance dose of that impor- 
tant food factor (400 International 
Units). 

T'l/a iViijof has a ]>lace in the treat- 
ment of the majority of consliimtion 
cases, and also in the ga.slro-intc.stinaI 
syndromes of chronic alcoholism and 
many other pathological states imso- 
ciated with Vitamin B-1 deficiency. 

J^j'la Njijnl has been thoroughly 
tested and proven in laboratory and 
clinic. 
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Contributions Made in 1938 to Knowledge in Regard to the Pancreas 


IStI 

ROBERT ELMAN. ;M.D. 


C ONSIDERABLE woi'k has been reported during 
1938 on the pancreas, most of it continuing along 
paths previously started. In the past clinicians paid 
very little attention to the pancreas (aside from the 
islets of Langerhans which are not considered in this 
review) because its digestive function was considered 
relatively unimportant and disturbances in its 
functions were thought to be rare. IMoreover, the 
pancreas was difficult to palpate, tests of its function 
were comple.x, symptoms produced by disease in it 
were vague, and hence, most physicians relegated it 
into the limbo of forgotten organs and its lesions into 
forgotten diseases. This situation has now undergone 
a definite change owing to several investigative at- 
tacks made during the past decade, more particularly, 
during the past few years. In large part these studies 
have taken two directions, first toward an undersLand- 
ing of acute pancreatitis and second toward an under- 
standing of the role of the pancreas in fat metabolism 
especially as it affects the liver. In the following brief 
review of the literature of 1938 only the most signifi- 
cant papers are discussed, or those that the reviewer 
thought were most important. 

Anatomy. Numerous papers have dealt with the 
anatomic relations of the pancreatic and common 
ducts. In contrast to most of the older work, recent 
observations have tended to show that these two ducts 
form a common channel in a large rather than a small 
percentage of human subjects. Such an anatomical 
arrangement is significant in that it may permit pan- 
creatic juice to enter the common duct and gall bladder 
or conversely, bile to enter the pancreas, events 
which might induce or promote inflammation or other 
changes. Of the direct anatomic observations, that of 
Mehnen (34) is worthy of note. This worker dissected 
at autopsy 449 specimens and described 4 types of 
cases. The two ducts joined above a common sphincter 
in Glf^ thus permitting reflu.x of bile or pancreatic 
juice. This is a much higher figure than the 20'^ re- 
ported by Mann and Giordano in 1923. Mehnen also 
found that of the 275 cases with a common ampulla 
357^^ had stones in the gall bladder in contrast to 14'“) 
in the 174 cases with separate duct openings. These 
and other findings are, however, of importance in the 
study of cholecystic rather than of iiancreatic disease, 
in that they support the idea that pancreatic juice 
may flow back into the biliary tract to induce changes 
there. Mehnen reported no observations on lesions in 
the pancreas. 

Of greater physiological value are the observations 
in living patients in whom the pancreatic duct was 
visualized after injection of radiopaque oil in the 
common duct, through a T-tube, a procedure not in- 
frequently carried out during the course of biliary 
operations. The X-ray picture thus procured is called 
u cholangiogram because the bile duct radicals are 
Submitted February 1. 1930. 


also visualized. These reports have been fairly 
numerous both in this country and abroad. The names 
of Bottin (7), Best and Hicken (G), Colp and Doubilet 
(14) and Leven (28) should be mentioned. Tlie last 
named obseiwer found such a visualization of the pan- 
creatic duct in 23'7' of 91 patients who had had 203 
cholangiograms. Colp and Doubilet (14) also studied 
the bile from such patients for jiancreatic ferments 
and found amylase in significant amounts in 28.ri', of 
all cases, thus adding further evidence as to the fre- 
quency of reflux of pancreatic juice into the common 
duct. It is important to state that in nearly all the 
cases reported, spasm of the ampulla and not a stone 
was thought to be the factor in producing obstruction 
and back flow. Cholangiograms have even been obtained 
during operations on the biliary tract for diagnostic 
purposes, the most e.xtensive experiences being re- 
ported from Sweden by Hulten (23). This author used 
a radiopaque substance which is water-soluble. This 
he injected into the cystic duct at operation. He found 
that in about 10'") of his cases the pancreatic duct was 
visualized. 

Pharmacology. A few reports regarding the pharma- 
cology of the pancreas have appeared. McCaughan, 
Sinner and Sullivan (33) studied a patient with a 
pancreatic fistula which had followed a gastric re- 
section. The elTects of various medicaments as well .'■is 
foods were observed. The total volume of pancreatic 
secretion averaged GOO cc. i)er day. Craft (16) studied 
the effect of ephedrine in the secretion of pancreatic 
juice in a number of dogs. The findings indicated a 
suppression of secretion averaging 317) in 24 hours 
following the injection of 10 mg. every 2 hours. In 
this connection it is of interest that Jacquet, at a 
meeting of the Societe medicale des hopitaux of Paris 
(24), stated that he had observed in three patients 
with acute pancreatitis, relief of epigastric pain 
following the injection of ephedrine after morphine 
had proved ineffective. The clinical diagnosis was 
verified by operation in two of the throe cases. Gilbert- 
Dreyfus at the same meeting cited a case e.xhibiting 
an edematous pancreas at operation; striking relief of 
symptoms after operation followed injections of .OG 
gm. of ephedrine hydrochloride. These reports may 
have some connection with the observation in this 
country that nitroglycerin relieves certain cases of 
"biliary colic” which is explained as due to its effect 
in relaxing the sphincter of Oddi (Best and Hicken). 

Experimentally Produced Duea.’ic. The method of 
experimental production of pancreatic disease has 
been largely that of excision or ligation of ducts for 
the purpose of studying digestive and metabolic 
changes: these will be considered below. Ba.xter, 
Baxter and McIntosh (4) have, however, produced 
acute pancreatitis by injecting bile obtained from the 
gall bladder into the pancreatic ducts. They then 
.studied the level of serum lipase and found in 7 dogs 
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a rise which lasted for 24 to 48 hours and then de- 
clined gradually to normal in 7 to 10 days. 

Acute Pancreatitis. Clinical reports of pancreatic 
disease have been concerned for the most part with 
cases of acute pancreatitis, particularly with regard 
to the question of operative vs. non-operative therapy. 
Weiner and Tennant (42) presented a statistical study 
of 40 cases of pancreatic necrosis obsen'cd at autopsy, 
an incidence of IfJ. Chronic pancreatitis was more 
frequent (E.d'J). Of some interest is the fact that 
in half of 51 cases of periportal cirrhosis there 
were pancreatic lesions, an association which will be 
mentioned later. They noted that although the inci- 
dence of cholecystic lesions in pancreatic disease was 
increased, the converse was not true. In a large per- 
centage (GGCc) of their cases of pancreatic necrosis 
there was an alcoholic history. There was little evi- 
dence of duct metaplasia producing obstruction in con- 
trast to the recent findings of Rich. 

Cole (12) presented an able review of the modes of 
treatment of acute pancreatitis which summarized the 
present status of the problem. Though there is gener.al 
agreement that conservative therapy should be carried 
out in acute edematous pancreatitis, confusion still 
e.xists in regard to acute pancreatic necrosis. An 
obvious problem is that of knowing which of the two 
types is present in a given case. Cole expresses his 
point of view by favoring operation when the diag- 
nosi.s i.s uncertain, when signs of peritonitis arc 
present, or when an abscess has formed. He is inclined 
toward conservative therapy when the diagnosis is 
certain, when collapse is severe, or when the inflam- 
matory process is confined to the retroperitoneal 
tissue, 

The tendency against early operation in acute pan- 
creatitis has been expressed by Abell (1) who ana- 
lyzed his experience in 30 cases, all operated on at 
once with a total mortality of 30'^. It is import.ant to 
note that acute edema of the p.ancreas was present in 
9. whereas the rest showed necrosis, hemorrhage or 
absce.ss. The deaths all occurred in the latter groups. 
This author believes that the various lesions are 
stages in the same disease. In Germany a recent re- 
port by KulTerath and Volkmann (2G) cites C5 cases. 
In 28 the patient was subjected to immcdi.atc oper- 
ation with a mortality of 53fJ., whereas in 2G ca.scs in 
which the patient was not operated on the mort.ality 
was only 23G . Insuflicient data were presented, how- 
ever. to classify these cases into those with and those 
without necrosis. Turning to this countiy ag.ain we 
find an e.xperience with 14 cases described by Dunlop 
and Hunt (IG). All but two were of the hemorrhagic 
type: all patients were operated on at intervals vary- 
ing from 7 hours to 16 days after admission. There 
were only 2 deaths in cases in which the patient was 
operated on on the 5th and 6th day. Those data hardly 
support the view that operation should be delayed. On 
the other hand, Walker (41) summarizing 70 cases 
(with 40 deaths) at the Boston City Hospital, found 
that those patients operated on with symptoms lasting 
from 2 to G days had the lowest mortality. Hence he 
advocates moderate delay. 

It is obviously impossible to draw any dogmatic con- 
clusions in regard to the question of operation in these 
cases. Certainly if the mild cases can be recognized 
the patient can safely be watched; and most obser- 
vations show that the attack will subside rapidly. 
Such a group of 21 cases has been described by Gray, 


Probstein and Heifetz (18). Those authors have 
designated the disease as Transient Acute Pancreatitis 
and have fully reviewed the literature. Other .synony- 
mous terms are acute interstitial pancreatitis, acute 
edematous pancreatitis, acute non-hemorrhagic p,an- 
creatitis. The value of repeated determinations of the 
blood amylase in the diagnosis and progress of the • 
disease is emphasized by these authors. Cole (13) has 
also studied the behavior of blood amylase in 8 c.ases 
of acute pancrcatiti.s, G of them .showing acute edema 
of the pancreas at operation, and has found it to 
be valuable diagnostic aid. Loefiler (29) described 
several cases of transient acute pancreatitis in which 
a rise and fall of urinary am.vlase coincided with the 
height and subsidence of the attack. In one patient 3 
successive attacks were obseiwcd each accompanied by 
a spike in the output of diastase in the urine. 

If one excludes .such mild or transient cases and con- 
siders only the severe lesions associated with hemor- 
rhage and necrosis, the problem of operation assumes 
real importance because of the high mortality in this 
group regardless of the tx-pe of therapy. The present 
WTiter is inclined to the View that this group of 
patients is primarily surgical and that operation for 
the drainage of the lesser peritoneal cavity should be 
carried out as soon as the diagnosis is made and the 
patient becomes operable. Certainly it should be 
emiihasizcd that in the study of acute pancreatitis a 
clear differentiation be made whenever po.ssible be- 
tween the pancreas which is merely inflamed and the 
one which is necrotic (or hemorrhagic). 

Carcinoma. Lahey and MacKinnon (27) have re- 
ported their experience with 47 cases of carcinoma at 
the head of the pancreas. They emphasize the fact 
that jaundice is not always painles.s. inasmuch as 7G‘^ 
of their patients presented some pain as one of the 
symptoms. They feel that radiotherapy is of value 
inasmuch ns those receiving it lived 17 months in con- 
trast to 8.G months for those not receiving it. These 
authors recommend that an anastomosis be made be- 
hyeen tbe gall bladder and jejunum rather than be- 
tween gall bladder and stomach or duodenum. more 
detailed report of 109 cases of carcinoma of (he 
pancreas verified by operation or autopsy, by Ransom 
(3G), indicates that extreme and rapid loss of weight 
was the most common symptom. Dur.ation of life after 
operation .averaged 7.2 months. In the face of this 
hopeless picture the experience reported with total ex- 
cision of cancer of the pancreas as described in 1935 
by A. 0. Whipple and his co-workers seems promising, 
indeed. In a recent paper by Whipide (43) the subject 
of excision is brought up to date with a de.«eription 
of his present technic. 

Pancreatic Pisufficiencu. Most of the papers on the 
pancreas in 1938 have dealt with the question of 
pancreatic insufficiency (i.e. pancreatogenous diar- 
rhea) and especially with the fatty changes in the 
liver which follow pancreatectomy. In respect to the 
first topic, a number of clinical studies have appeared 
on the association of pancreatic lesions with the occur- 
rence of steatorrhea and azotorrhea, i.e., the bulky 
frequent stools which contain such a large amount of 
unabsorbed protein and fat. Loeper, Le Jlaire and 
Lesobre (30) describe a patient with this type of diar- 
rhea and jaundice who at autopsy showed a cystic 
atrophied pancreas with almost complete disappear- 
ance of acinar tissue. The liver was large. They cited 
10 similar cases from the literature in 3 of which the 
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patients presented no symptoms during life! Roux 
(38) reported the benefici.al results following dietetic 
and pancreatin therapy in a patient with similar 
symptoms as Avell as ascites and edema. The X-ray 
showed stones in the region of the pancreatic duct and 
an enlarged liver upon which the anatomical diagnosis 
was based. Snell and Comfort (39) described 2 cases 
with hepatic lesions presumably secondary to pancre- 
atic lithiasis and atrophy which Avill be mentioned 
below. Hotz (22) discussed the question of steatorrhea 
from the purely clinical point of view with special 
reference to its differential diagnosis and therapj'. On 
the basis of his evidence he felt that few of these 
cases are pancreatogenous, e.g., due to chronic pancre- 
atitis, but are really due to sprue. He emphasized 
several important differences which seem significant. 
For example, the fecal excretion of nitrogen is normal 
in sprue but increased in pancreatic lesions, i.e., 
creatorrhea is characteristic only of pancreatic in- 
sufficiency. He also notes that in the latter condition 
tlie sugar tolerance curve is elevated whereas in sprue 
it is normal. This is the same difference noted by 
Harper (see beloAv) between pancreatogenous diarrhea 
of infants and celiac disease. 

Of the association of steatorrhea and pancreatic dis- 
ease the moat convincing evidence has appeared in the 
pediatric literature. Harper (21), for example, re- 
ported 8 cases all studied completely with analyses of 
fecal fat excretion ; in the four autopsied cases atrophy 
of the pancreas was found. Harper emphasizes the 
differentiation between this type of congenital steator- 
rhea due to pancreatic defect and so-called celiac dis- 
ease in which the pancreas is normal, .■\mong other 
things he finds a low percentage of split fat and a 
high glucose tolerance curve in the former in contrast 
to the opposite findings in celiac disease. Thomas and 
Schlutz (40) described one similar patient with the 
same chemical and autops.v findings, including the 
finding of a high per cent of neutral fat in the stool 
in contrast to the high per cent of fatty acid in celiac 
disease. The most thorough study, however, is that of 
Anderson (2) aa'Iio has analyzed 49 cases in infants 
and older children, in all of Avhom an autop.sy was 
done, all showing cystic fibrosis of the pancreas or re- 
placement of acini by adipose tissue. The liver was 
frequently enlarged and fatty, an association discussed 
in some detail below. The frequency of pulmonary 
lesions in these children is noted and the idea sug- 
gested that these lesions were secondary to Vitamin A 
deficiency. She also reported 32 cases of celiac disease; 
in 11 of them the pancreas was examined microscopi- 
cally and no lesion found. The discussion of the 
various problems involved is stimulating and provoca- 
tive of further Avork. There have always been a great 
many problems presented by patients e.xhibiting so- 
called pancreatogenous diarrhea (i.e. steatorrhea and 
azotorrhea). Vliile it is nearly always produced by 
atrophic disease of the pancreas it may occur without 
such a lesion. Moreover, adults particularly, may have 
no digestive or other disturbances and yet harbor a 
pancreas whose acini are nearly all atrophic. The im- 
portance of chemical analysis of the stool in these 
cases should be emphasized. Of the two substances, 
fat and protein, the latter is probably the bettor, first 
because it is the simplest to measure, requiring but a 
Kjeldahl determination of the stool, and second, be- 
cause as pointed out b.A* Thysen it is a more reliable 
index in most patients on a mixed diet, especially Avhen 


they have been on a low fat regime. The role of ab- 
sorption of vitamins and pcrlmps other factors such as 
lipotropic substances lends complexity to the problems 
but also furnishes new avenues of approach not only 
in the extreme cases of pancre.atic insufficiency but 
other conditions in which such a condition is slight or 
transient. 

Pancreas and Liver. Of extreme interest in many 
of the above reports is the condition of the liver which 
is often described as large and fatt.v. Such hepatic de- 
posits of fat have long been noted in depancreatized 
dogs kept sugar-free ivith adequate doses of insulin. 
It was soon discovered that raw pancreas by mouth 
prevented this deposition of fat. Later Best and others 
found that choline and lecithin also cured or prevented 
this abnormal fatty liver. Still more recently Prag- 
stedt has obtained a pancreatic extract which he has 
named lipocaic which has the same lipotropic effect 
and which he claims is different from either lecithin 
or choline and is in fact of the nature of a hormone. 
During 1938, a number of .studies appeared dc.aling 
with this pancreatic e.xtract. That the fatty liver is 
of wider interest is suggested by the interesting ob- 
servation of Chaikoff, Connor and Biskind (9) who 
have found that the above mentioned fatty changes 
gradually regress and are replaced by cirrhosis. They 
found that in 4 dogs, kept from 2.G to 5.5 years, the 
livers presented a picture of far-advanced portal cir- 
rhosis with normal fat content and no indication of 
preceding fatty infiltration. This association of pancre- 
atic insufficiency with cirrhosis of the liver lends con- 
siderable practical interest to the following experi- 
mental findings. Thus, this work, though primarily 
concerned with the liver and fat metabolism, because 
of its connection with pancreatic disease, offers new 
avenues of research, not only ns regards jjathogenesis 
but more particularly as regards therapy. 

The existence of a fat-metabolizing substance asso- 
ciated in some Avay Avith the pancreas seems clear. 
MTiero and hoAV it operates is still a matter of dispute 
although most AA'ork indicates that it is not primarily 
connected Avith the digestiA’e ferments produced by the 
pancreas. The fact that fatty changes folloAA'ed pancre- 
atectomy but did not result from ligation of the ducts 
supported the idea of Dragstedt that a hormone Av.as 
responsible. Boyce and McFetridge (8) confirmed this 
idea AA’hen they found hepatic fat deposits onl.v Avhen 
all of the pancreas AA’as excised. That the deposits Avere 
not due to digestiA’e disturbances AA-as shoAA-n by fecal 
analyses shoAA’ing no abnormal loss of protein or fat in 
these e.xperiments. In contrast are the findings of 
Ralli, Rubin and Present (35) Avho observed fatty 
liA’ers indistinguishable from those folloAving pancre- 
atoctom.A’, in 3 dogs Avhose pancreatic ducts AA-erc 
ligated 13-15 AA-eeks before. Slight steatorrhea and 
creatorrhea Avere present in 2 dogs receiA’ing lecithin, 
and moderate changes in 1 not receiving it. This 
difference as to the rekative changes in digestion pro- 
duced by pancreatectomy and by ligation of ducts is 
a AA’ell knoAA’n one. Differences have also been reported 
in the results of ligation alone, apparently dependent 
upon occult or uncontrolled factors. 

The literature on the effect of experimentally ex- 
cluding pancreatic juice from the inte.stine has been 
summarized by Handelsman (20) AA’ho has added some 
neAv data. This author suggests that animals Avithoul 
a pancreatic secretion shoAv a labile digestive mechan- 
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The Roentgen Diagnosis of Early Enlargement of the Head of the Pancreas 


lit, 

MAURICE FELDMAN, M.D. 

DALTl.MORE. MARYLAND 


T he roentgrenoJogic exploration of the pancreas by 
direct methods has been impossible up to the 
present time. The roentgen diagnosis of pancreatic 
disease has been veiy unsatisfactory and unreliable in 
many instances. A diagnosis of pancreatic disease 
is possible only in late instances where an enlarge- 
ment of the head of the pancreas produces signs 
of pressure on the adjacent organs. Owing to tlio 
anatomic position of the pancreas, its relation to the 
concave aspect of the duodenum and greater curvature 
of the prepylorus, pressure defects may bo observed 
in cases M'ith neoplasm or inflammatory process in- 
volving the head of the pancreas. Since the majority 
of lesions of the pancreas usually involve the head, a 
meticulous mucosal roentgenologic examination should 
be made with compression in order to recognize the 
early changes in the ampullary portion of the descend- 
ing duodenum. Little attention has been directed to 
the mucosal configuration and contour of the peri- 
ampullary portion of the duodenum. Jlore recently we 
made a painstaking study of a small series of cases, 
paying particular attention to the mucosal configu- 
ration of this segment of the duodenum. We have en- 
countered two cases revealing typical roentgen signs, 
■showing evidence of a filling defect, shaped like .an 
inverted three, in the ampullary portion of the duo- 
denum. This defect represented evidence of pressure 
of the head of the pancreas. The roentgenograms 
showed two small depressions, of smootli contour, well 
defined, with a small projection between the depres- 
sions which formed the inverted figure three. The 
configuration of Kirkrings folds is distorted and dis- 
placed and the surrounding mucosa show evidence of 
pre.ssure. 

Heretofore the roentgenologist's technic and ex- 
perience did not permit an early diagnosis of lesions 
in the second portion of the duodenum until marked 
changes were demonstrable. However, slight changes 
in the direction, shape and contour of the mucosal 
markings now oft’er a means of early diagnosis of dis- 
ease of the head of the pancreas which have previously 
evaded our attention. The roentgenologist need not 
Wait for the marked distention, displacements, pressure 
defects and stenosis, to make a diagnosis of a le.sion of 
the head of the pancreas. These are late signs which 
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do not offer any difliculty in diagnoses. E.xaminatioii 
of the ampullary portion of the duodenum with special 
attention to the changes in contour, and change.s in 
mucosal marking.s will often yield finding.s of inesti- 
mable diagno.stic import. 

Frostberg recently reported three instance.s in which 
he demonstrated a typical roentgen picture in the 



Case 1, Fig. 1. The inverted three filling defect is shown 
at arrow. Note the compression of the mucosal folds. The 
two small depre.ssions and the small protrusion between 
them is demonstrated. 

form of an inverted three, which was produced by 
pre.ssure, due to a slight enlargement of the head .jf 
the pancreas. His observations were confirmed by 
autops}' studie.s. 

A brief report of our two caso.s with roentgeno- 
graphic illustrations of the characteristic inverted 
three deformity is shown in Fig.s. 1 and 2. 

Case 1. m.alc, aged .'ll, obc.se, complained of epigastric 
pains of six months duration, loss of weight, alidomin.nl 
distention, belching and constipation. A gastro-inte.stinal 
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Case 2, Fig. 2. The sharply outlined inverted three 
pressure defect is shown -at arrow. The two small depres- 
sions and the protrusion between them is well illustrated. 
The depressions represent slight pressure of the head of 
the pancreas. The protrusion the papilla. - 

X-ray revealed a prepyloric narrowing with mucosal 
changes suggestive of a gastritis; an inverted three pres- 
sure defect on the concave aspect in the ampullary region 
of the descending duodenum; irritable colon (mucous 
colitis stringing). A gall bladder visualization test re- 
vealed a normal functioning gall bladder, without stones. 

Case 2, male, aged 57, complained of vague digestive 
disturbances, gas, distention, bloating of abdomen, no pain. 
Examination of stools revealed evidence of a pancreatic 
disturbance, and also occult blood. A gastro-intestinal 
X-ray examination showed a rapidly emptying stomach, 
with a deformity of the duodenal cap due to an ulceration ; 
the descending portion of the duodenum in the ampullary 
segment showed an inverted three filling defect due to 
slight pressure as result of enlargement of the head of 
the pancreas. The remaining small intestine was normal; 


colon was markedly irritable. A gall bladder visualization 
test revealed a normal functioning gall bladder without 
stones. 

SUMMARY 

The roentgenologic diagnosis of early changes in 
the head of the pancreas is presented with a report 
of two cases. Roentgenologic changes in the mucosal 
configuration and contour of the ampullary portion of 
the duodenum now offer a newer field in the diagnosis 
of intrinsic and extrinsic pathology affecting this 
segment of the intestine. Since the majority of lesions 
of the pancreas involve the head, its close relationship 
with the ampullary portion of the duodenum is more 
likely to reveal some abnormality of the duodenum. If 
more attention is focused upon this area the roent- 
genologic examination should yield changes leading to 
a correct diagnosis in many instances. It is now 
possible to demonstrate the finer details in the con- 
figuration of Kirkrings folds by the compression 
method. Minute changes in the mucosal pattern in the 
ampullary portion of the duodenum have hitherto es- 
caped our attention. The new roentgen sign illustrated 
by an inverted three defect in the descending duo- 
denum is produced-, by . pressure of the head of the 
pancreas. The mucosal markings are displaced but 
not effaced by this pressure. The roentgen sign de- 
scribed as being due to disease of - the head of the 
pancreas, though indicative of pressure does not in 
itself determine the etiologic factor, as any pathologic 
process involving the head may produce a similar 
picture. However the roentgen demonstration of pres- 
sure due to slight enlargement of the head of the 
pancreas aids in localizing the lesion and with further 
corroboration of the clinical and other laboratory data 
is of inestimable value in the diagnosis of early 
pancreatic affections. 
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A Roentgenolosic Consideration of Colopathies Associated 


With Gall Bladder Disease 
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T he opinion that irritable and other conditions of 
the colon are frequently associated with gall 
bladder disease, has been voiced by many authorities. 
However, there is no unanimity of opinion that gall 
bladder disease and irritable states of the gastro-in- 
testinal tract always coexists. There seems to be 
a dearth of statistical information regarding this 
subject. In a survey of the literature there appears 
to be numerous statements regarding the association 
of gall bladder disease and irritable conditions of the 
gastro-intestinal tract, but as far as I can ascertain 
from the available literature, no large series of cases 
have been seen studied previously to show the com- 
parative difference between the number of colopathies 
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found in the normal and those found in the patholo- 
gical gall bladder groups. Since some attention has 
been focused upon this subject, and since increasing 
importance has been attached to the effect of irritable 
states of the colon in its relation to gall bladder dis- 
ease, the necessity for a detailed statistical study 
offers a factual basis for an opinion regaiding the 
association of these conditions. This communicaiion 
is therefore concerned with a statistical study in order 
to correlate the coexistence of the various colopathies 
in cases of normal and pathological gall bladders ob- 
served in the routine roentgenologic examinations. 

A survey was made of 230 consecutive cases, on 
whom a gall bladder visualization test and a gastro- 
intestinal or colon enema examination had been made. 
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in order to determine whether colopathies are moie 
commonly obsereed in diseased pall bladders than in 
normal ones. Of the 230 pall bladder ca»es, 130 were 
normal and 100 patholopical. A comparative statistical 
study of the results obtained is shown in Table I. 


Table I 


Normal Gall 
JJhdders 
Ter Cent 


Irritable or unstable colon 

70 

Colonic stasis 

20 

Diverticulosis 

3 

Redundant colon 

1.0 

Ulcerative colitis 

0 

Carcinoma 

1.5 


Pathological Gall 
niaddrr^ 

Per Cent 
G1 
29 


G 

1 

0 


Table I yields conclusive evidence that colopathies 
are not encountered more often coexistinp with pall 
bladder disease than with normal gall bladders. 

The cases w’ith irritable or unstable colons were 
further subdivided rocntgenologically into the spastic, 
hyperirritable and mucous colitis varieties as shown 
in Table II. 

Table II 


Spastic colon 

Normnl Gall 
Bladders 

Per Cent 

27 

Patholo{;lcal Call 
Bladder* 

Per Cent 

12 

Hyperirritable colon 

31.5 

31 

Mucous colitis, with 
demonstrable string sign 

17.5 

21 


Table II reveals a greater number of cases of spastic 
colons in the normal gall bladder series than in the 
pathological group. However, in the other varieties of 
irritable colons, there was no significant difference. 
These studies indicate that irritable colonic conditions 
do not invariably accompany pall bladder disease. 

It is noteworthy to point out that Moore found that 
irritable colons are commonly obsciwed in gall bladder 
disease, while Kunath states that the association of 
an irritable gastro-intestinal tract is a frequent oc- 
currence in cases of flatulent dyspepsias of so-called 
cholecystitis, and suggested the possibility of the co- 
e.vistence of an associated spastic biliarj- tract. Lahey 
and Jord.an on the other hand assert that a non-filling 
pall bladder is at times attended by colonic irritability. 
They reported a series of G5 cases of colonic irri- 
tability of which 44 per cent revealed a non-filling or 
inadequate filling gall bladder, which became normal 
after 6 to 10 days of bowel management. However, 
their observations have not been in accord with others. 


but notwithetandinp their view.s, our experience indi- 
cates that the various colopathies do not interfere 
.significantly with the filling of the normal pall bladder. 

Intestinal stasis is abo believed to bo more pte- 
valent in pall bladder disease. In this study, colonic 
stasis occurrwl in 20 jior cent of the normal and in 20 
per cent of the pathological pall bladder.*-. This ap- 
parent increase of cases of colonic stasis in the path- 
ological group is no doubt duo to the larger number of 
c.ases with redundant colon, which is commonly asso- 
ciatoel with colonic stasis. It m.ay be concluded fioni 
this study that colonic stasis is not malerinlly in- 
creased in p.all bladder disease. 

Sluggish emptying of the stomach and the stirill 
intestine is not infrequently seen in pall bladder dis- 
ease. However, in most instances the stomach is com- 
pletely empty in the six hour examination. The small 
intestine is .also empty between the 10 to 12 hour 
period. No .abnormal dilatation of the .small inte.stine 
w.as observed in our cases, except for a few instances 
of slight dilatation of the lower ileum. The clTcct of 
motility of the small intestine has been studied by 
B.ayer, who observed a sluggish motility and dilatation 
of intestinal loops in the small intestine in hepa- 
tobiliarj’ disc.ase. Ho points out that bile has .an in- 
hibiting influence on the smooth muscles and that if 
bile enters the blood stream, the tonus and peristalsis 
are reduced. 

SUMMARY 

Conclusive evidence is shown that colopathie.s are 
not necessarily an accompaniment of pall bladder dis- 
ease. A comparative study of 230 cases of various 
colopathies associated with norm.al and pathological 
gall bladders clearly show that the occurrence of colo- 
pathies is not dependent upon the condition of the pall 
bladder. The role in which irrit.able colon plaj.s in 
p.nll bladder visualization is undoubtedly a minor one. 
Colopathies do not profoundly affect the cholcc.v.sto- 
gr.aphic test, and in our c.x’perience non-filling or in- 
adequate filling of the pall bladder cannot be attri- 
buted to these conditions. 
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I. INTRODUCTION 

T he problem of ulcerative colitis with reference to 
nutritional deficiency deserves greater interest. 
The search for an' etiolopic agent or a ther.ipeutic 

*Fro-l the iledleal and Pediatric Sen ices Mo-j-t Sinai Ho-I-it^I. New 
York City. 

SnbmUtcd Jantarj IS, 19S’». 


mc.asuro has overshadowed the other .aspects of this 
dise.ase. 

The .severity of the .symptonrs often cau=es the phy- 
sician to focus his attention upon the alleviation of 
the most disturbing factor— the di.irrhea. The main- 
tenance of body nutrition in these markedly asthenic, 
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emaciated individuals who have no desire to eat is 
a problem that has taxed the ingenuity of many 
clinicians. Most men have felt that such patients 
should have frequent feedings of highly nourishing, 
low-residue foods with large amounts of additional 
vitamins. The only basis for this idea was the oc- 
casional case with symptoms due to avitaminosis, seen 
in patients who were sick over long periods of time. 
There was no laboratory evidence that these indi- 
viduals had diminished vitamin resources or had failed 
to utilize the vitamins supplied them. 

The development of the deficiency syndrome usually 
does not manifest itself with any obvious clinical evi- 
dence until well along in the course of the disease. It 
is not until the late stages that the symptoms of diar- 
rhea may be overshadowed by the changes attributable 
to avitaminosis. 

The signs and symptoms of avitaminosis are mani- 
fold, being determined by the paiticular deficiency 
(1). The clinically observable changes which can be 
attributed to Vitamin A deficiency are rarely seen in 
the early stages of ulcerative colitis. The full-blbwn 
picture of epithelial hj’perplasia, metaplasia, keratini- 
zation with night blindness and xerophthalmia is 
known far better in the laboratory animal than in the 
human. Yudkin (2) and Yudkin and Lambert (3) in 
1923 working with rats found that by feeding these 
laboratory animals a diet deficient in fat soluble 
Vitamin A they were able to reproduce ocular con- 
ditions similar to the disease known as xerophthalmia 
in humans. On one occasion we have seen this picture 
in a patient with long standing disease. 

Specific lesions of the skin were early described by 
Kiel and Scheer (4). Cases combined with xeroph- 
thalmia and hemeralopia have been described by 
Frazier and Hu (5), Loewenthal (6) and Nicholls 
(7) reported several instances of night-blindness. 
Youmans and Corlette (8) were the only ones who 
studied cases of Vitamin A deficiency with a visual 
photometer and demonstrated that hemeralopia existed 
in many instances. 

Our series, we believe to be the first report of a 
biophotometric study of Vitamin A deficiency in a fair 
series of cases of ulcerative colitis. 

The question whether or not ulcerative colitis is 
fundamentally a manifestation of a deficiency has re- 
curred in the literature at regular intervals. 

Crohn (9) in 1924 reported the occurrence of pe- 
culiar ocular conditions, associated with ulcerative 
colitis in two women who had been on restricted 
dietary regimens for prolonged periods of time and 
where the ocular manifestations cleared completely 
within several days with a change from a restricted 
diet to one complete in all vitamin factors particularly 
Vitamin A. He suggested “that the ophthalmic picture 
was in some way a nutritional deficiency phenomenon 
analogous if not identical with xerophthalmia. T, T. 
Mackie (10) in reviewing the problem in 1935 made 
a pertinent observation in which he said “it is a diffi- 
cult topic to discuss because the factor of opinion 
enters so largely into the interpretation of the clinical 
phenomena. It is not easy to adduce evidence which is 
clear cut and beyond criticism.” 

We and others have felt that an objective method 
for determining clinical states of avitaminosis A is 
highly desirable. Such a method we thought would be 
of advantage in determining if their gastro-intestinal 


tract showed deficiency states attributable to or con- 
comitant with these disturbances. 

II. DISCUSSION OF METHOD 

It was not until 1934 that a new method was made 
available for estimating ’ any of the intermediate 
phases of Vitamin A deficiency. At that time Jeans 
and Zentmire (11), using a photometer, tested the 
sensitivity to light following partial dark adaptation 
in a group of children. 

In 1937 a new apparatus, known as a Biophotometer, 
was described by Jeans ,et al (12). It was based on 
the theory that the rods in the retina contain a sub- 
stance termed “visual purple.” This substance is 
very sensitive and becomes bleached and inactive 
when e.xposed to light ‘but is rapidly regenerated if 
a sufficient supply of Vitamin A is present in the" 
body. 

Fredericia and Holm (13) showed that Vitamin A 
was the precursor substance of visual purple. Wald 

(14) demonstrated that Vitamin A was present in 
large amounts in the retina. The work of K. Tan.sley 

(15) indicated that a subnormal intake of this vitamin 
in the body caused depleted body stores which in turn 
lead to slow and poor regeneration of the visual 
purple. Without an adequate supply of regenerated 
visual purple the retinal rod cells become less sensi- 
tive. This leads to the clinical condition known as 
"hemeralopia” or poor vision under dim illumination 
which can be detected in all degrees by use of the 
biophotometer. 

Briefly, the biophotometer is used as follows: The 
observations are made by determining the amount of 
light necessary for the subject to see three of the five 
points of a dice five-spot (or quincunx) punched out 
of a metal screen, when the light transmitted through 
the holes is of decreasing intensity from the left to 
the right of the quincunx screen. Thus, the essential 
features of the instrument include a bright light, a 
quincunx screen, and a dim light of controllable vari- 
ability of intensity for illumination through the holes 
of the quincunx. The total test time is twenty-three 
minutes divided into three periods; (1) a ten minute 
“fore-period” in the dark, (2) exposure to the bright 
light of the photometer, for three minutes and (3) a 
ten minute period in the dark knovm as “after period.” 
Readings are made at the beginning, middle and end 
of the “fore-period” and for the last ten minutes or. 
“after period” every two and one-half minutes and 
consist of turning the rheostat handle on the dial until 
the subject sees only two spots and. then turning it 
slowly back until a third spot is again just visible. 
This is known as an “end-point” and the dial reading 
is recorded. This i-eading is in turn converted into 
millifoot candles by means of a standard chart. 

Since its introduction the biophotometer has been 
used in many clinics throughout the country (11, ■ 
12, 16, 17, 18). The value of this instrument for the 
determination of A-Avitaminosis within a certain 
range, has been accepted. However we realize that the 
question is not definitely solved. 

Our attention was drawn to the possibility of using 
this method in a study of cases with ulcerative colitis. 
It was true that most of our cases were receiving large 
doses of vitamins, on an empirical basis, but we were 
interested in determining the adequacy of their medi- 
cation. We were likewise concerned with the adequacy 
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of their diets during the “acute,” “interval” and 
“healed” phases. .We felt that by using the biophoto- 
meter we might obtain objective data which would not 
be open to the criticism offered to purely subjective 
observations. 

In Mackie’s (19) series of 75 cases, 62% showed 
evidence of avitaminosis, but none of the patients ex- 
hibited night blindness or xerophthalmia. Many of 
them showed skin changes attributable to vitamin de- 
ficiency, which he noted appeared in spite of dietaries 
which were completel}' adequate for the normal indi- 
vidual. As a result, he concluded that the deficiency of 
vitamins contributed to the maintenance of the dis- 
ease, but could offer nq definite evidence. 

E. C. Davis (20) in approaching the problem refers 
to the relationship between the disease and avita- 

BIOPHOTOMETRIC STUDIES 
IN 30 CASES OF 
CHRONIC ULCERATIVE COLITIS 

tIOO 
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Phase. Acu+e (6) Interval (17) Healed (7) 


minosis but makes no definite statement and mentions 
Vitamin A but briefly. Therapeutically some authors 
have approached the problem from another vieMTioint. 
The French literature (21, 22) has several publi- 
cations on the treatment of recto-colitis with large 
doses of carotene mixed in olive oil and given as re- 
tention enemas. Although the reports are favorable, 
no interpretation is advanced as to the method of 
action of the treatment. Spiegel (23) at The Mount 
Sinai Hospital has had a limited experience Math the 
use of retention enemas of cod liver oil and speaks 
favorably of the method. Best (24) also speaks well 
of the use of cod liver oil in cases of ulcerative colitis. 

III. DEFINITIONS 

We have attempted for the sake of clarity and 
brevity to classifj' our cases according to the phase of 
the disease in which the patient was found at the time 
of the test. The word “phase” is used advisedly as 


are the terms "acute,” “interval” and “healed,” which 
we define as: 

Acute Phase: Fever, cramps, tenesmus, diarrhea 
with bloody, purulent, loose .stools. Sigmoidoscopic 
findings show purulent, sanguinous discharge with 
many bleeding ulcerating points in an edematous 
beefy mucous membrane. X-ray shows changes inter- 
preted as or diagnostic of ulcerative colitis. 

Interval Phase: Recovered from an acute phase and 
now has no fever, cramps or tenesmus. Has occasional 
slight bloody staining of well-formed or semi-solid 
stool. Sigmoidoscopic finding shows a granular mucosa 
(frosted glass type) — few healing ulcers which may 
bleed on wiping. X-ray may or may not show evidence 
of old colitis. 

Healed Phase: Long uneventful period with no 
clinical or sigmoidoscopic findings. X-ray evidence 
may be minimal or not present. 

IV. RESULTS 

As far as we know, no attempt had been made to 
estimate the Vitamin A reserve capacity of these 
patients. We felt it would be interesting to do so and 
present our report on thirty proven cases of chronic 
ulcerative colitis. All of these cases have been known 
to have colitis for some period of time, having been 
treated, either on the wards or out-patient department 
at The Mount Sinai Hospital. Two of the cases had 
ileostomies which resulted in marked clinical improve- 
ment, although they still had the diseased colon. 

Of the cases studied, eleven. (30%), showed evi- 
dence of inability to adapt normally in the dark. This 
percentage is higher than that in the general popu- 
lation, in or outside of a hospital, and is indicative of 
a Vitamin A deficiency existing among the general 
group of patients with ulcerative colitis. If we elimi- 
nate from our calculations those cases known to be 
receiving massive doses of vitamins (hospitalized 
cases), the value for the group rises to 41%. 

The concomitant existence of poor dark adaptation 
with disease of the gastro-intestinal tract in such a 
percentage of cases is made more significant when we 
analyze the entire group. We were fortunate in having 
the opportunity to study a varied group in which all 
phases of the disease were observed. 

Six “acute” cases were studied while in the hospital. 
Of this group only one (16%) case showed a deficiency 
of dark adaptation. All of the remaining patients 
(84%) showed fairly normal cui-ves. On examining 
the case histories, the explanation for this finding was 
found in the fact that all the hospitalized cases with 
the exception of the one with poor adaptation were re- 
ceiving massive doses of Vitamin A in form of Cod 
Liver Oil. In this particular instance where a Vitamin 
A deficiency existed, the patient was refusing all 
nourishment. She had been acutely ill for a long period 
of time and had been vomiting in addition to having 
severe, almost intractable diarrhea. Her dark adapta- 
tion curve was the lowest seen in the entire study. 
Shortly after the test, she developed marked changes 
of the skin find a severe conjuctivitis. 

Of the remaining five cases, three were children 
who were routinely receiving large doses of Vitamin 
A in form of Cod Liver Oil as were the other two 
adults. It was obvious from this small group that ab- 
sorption of Vitamin A would take place in the patient 
acutely ill with colitis if sufficiently massive doses of 
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vitamins were given. However, the ability to absorb 
vitamins as compared with normals is piobably di- 
minished as evidenced by the next group. 

Seventeen of the cases from the out-patient depart- 
ment were studied in the “interval" phase of their dis- 
ease. Of this number, seven (41%) showed evidence 
of Vitamin A deficiency as determined biophotometri- 
cally. Since the figure for studies of general hospital 
population shows an average deficiency of dark adapta- 
tion in 20% of cases studied, our figure of 41% for 
the group of patients who presumably are recovering 
from colitis is definitely informative. We have not 
lost sight of the fact that these patients come from 
a group (out-patient department) that occupies a 
lower economic level which influences their dietary 
regime. Nevertheless, the difference between 20% as 
found by others in similar groups and 41% in our 
group permits the conclusion that a greater percentage 
of patients with “intei-val” ulcerative colitis show evi- 
dence of Vitamin deficiency than would be normally 
expected It indicates that the disease may play a 
part in the development of this deficiency in many 
instances This observation is made more obvious by 
study of the following group. 

~ln this particular group of “healed” cases, only 
seven instances were studied Most of these patients 
weie being seen very infrequently at the out-patient 
clinic because they felt well Of this group three 
were proven to have poor dark adaptation Here 
again we were surprised to find that in this group 
of apparently healthy cases there was a higher inci- 
dence showing Vitamin A deficiency than we would 
normally expect Basing our expectancy on other 
studies, we should expect only one or none of these 
patients to show evidence of a deficiency. That their 
deficiency was conditioned to some extent or dependent 
upon their previous disease, seems more than likely. 

The hypermotility of the gastro-intestinal tract 
which has been advanced in explanation of the cause 
of the deficiency syndrome, in the acute cases, is 
merely another factor, as evidenced by the subclinical 
avitaminosis already found to be existing in the 
interval and healed phases. It is more likely that there 
is a disturbance of the ability to absorb the vitamins 
from the intestine. The disease is probably not limited 


to the colon, but includes functional and' anatomic ab- ‘ 
berations of the small bowel. A rapid passage of food . 
to the colon, does not, to our knowledge, occuran the ' 
interval or healed phase. ' , , ' 

Even though our group of cases is small, we feel the . 
data is significant. We were surprised to, find such a 
large percentage of Avitaminosis A in a group whose 
dietary instructions included emphasis on the intake 
of vitamins. On the basis ofrthe existence of a greater 
percentage of poor dark adaptation in our group, as ■ 
compared to general hospital groups, we' think that 
the Avitaminosis A is due to the disease common to 
our patients. 

Our conclusions are naturally based on the' accept- 
ance of the reliability of T'"'. ' 

for the determination of ' ■ • ■ ■ 

We feel, that judging from the apparent deficiency 
of Vitamin A in this report, we may speculate the 
probability of the existence of multiple Vitamin de- 
ficiences and that an attempt should be made to correct 
these by the administration of large amounts of all 
vitamins even during the "healed” phase. 

SUMMARY ' 

The objective evidence of Avitaminosis A, as ob- 
tained by means of the biophotometer, indicates that 
in our group of 30 cases of chronic ulcerative colitis: 

(1) 41% have a subclinical Vitamin A deficiency — 
(twice the “normal” expectancy). 

(2) The phase of the disease, “acute,” “interval,” 
“healed,” does not influence the occurrence of the " 
Vitamin A deficiency in our series. 

(8) Acutely ill patients receiving massive doses of 
Vitamin A show normal dark adaptation. Chronically 
ill patients show deficient dark adaptation. Healed 
patients show deficient dark adaptation. 

(4) There appears to be more than a casual re- 
lationship between Avitaminosis A and ulcerative 
colitis. 

(5) The ability to absorb Vitamin A given in 
normal amounts is diminished in ulcerative colitis. 

(6) The disease predisposes to Avitaminosis A. 

(7) The high percentage of Avitaminosis A in the 
interval and healed phases Indicates the need of larger 
doses of vitamins prophylactically. 

With the technical assistance of Mrs. Clara Lewis. 
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The Effect of Certain Parenterally Administered Drugs 
on the Colon of the Dog* 

By 

LUTHER H. WOLFF, Jl.D.t 

ROCHESTER. MINNESOTA 


R eports on the effects of certain of the newer 
drugs and biologic preparations on the motility 
of the gastro-intestinal tract reveal much conflicting 
evidence. This is not surprising because different 
species of animals were used and a wide variety 
of methods were followed by the various workers. 
Furthermore, some investigators obtained their re- 
sults from animals under general anesthesia, whereas 
others studied the response of the gastro-intestinal 
tract of unanesthetized animals and still others studied 
a perfused isolated segment of intestine. The present 
report is concerned with the action of certain drugs 
and biologic preparations on the colon of the intact 
dog. This study was undertaken in the hope that some 
of the conflicting data might be reconciled and that 
additional information on the action of certain drugs 
and biologic preparations might be obtained. The 
drugs investigated were epinephrine, ephedrine, hista- 
mine, pituitrin, pitocin, pitressin, acetjdcholine, phy- 
sostigmine, hypertonic solutions of sodium chloride, 
hypertonic solutions of glucose, calcium salts and para- 
thyroid extract. 

METHODS 

A group of six preoperatively trained dogs were 
prepared under ether anesthesia with either Thiry or 
Vella fistulas for experimental purposes. The prep- 
arations of the respective fistulas have been descidbed 
by Bargen, Osterbei'g and Mann and by Larson and 
Bargen. The isolated loop of gut consisted of practi- 
cally the entire colon, the only part of the colon not in- 
cluded consisting of a portion 5 to 6 cm. in length im- 
mediately proximal to the anus. It was possible to use 
the dogs repeatedly without administering anesthetic 
agents which might conceivably influence the action of 
the drugs administered. 

Two methods of recording were used in determining 
the effect of the drugs on intestinal motility. For the 
dogs \rith Thiry fistulas a constant pressure method 
was devised.t This constant pressure method proved 
of particular value in recording the effect of drugs 
producing depression of tone and motility in the colon, 
because an approximately quantitative effect could be 

^Abridcment of thesis submitted to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the re- 
quirements for the degree of M.S. in Surgery. Work done in the 
Division of Experimental Medicine, The Mayo Foundation, Roches- 
ter, Minn. 

tFellow in Surgery, The Mayo Foundation. 

tThe apparatus for the constant pre^ure method consists essentially of 
a horizontal, graduated, glass tube 2 meters in length having a 
bore of 6 mm. This horizontal tube is maintained at a level of 10 
cm. above the stoma of the Thiry fistula. A catheter with multiple 
fenestrations distally is attached to one end of the tube; the other 
end of the tube is left open. The catheter is then insert^ into the 
Thiry loop and the whole system is filled with a nonabsorbable, 
physiologically isotonic solution (either a 4,7 per cent solution of 
sucrose or a 1.26 per cent solution of magnesium sulfate). Hence, 
with changes in motility of the bowel, the column of fluid in the 
open, horizontal tube fluctuates back and forth. Readings from the 
fluctuation of the meniscus which forms toward the open end of 
the tube are taken at interNmls of t^velve seconds and the results 
are plotted. 
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obtained and recorded. The balloon method of i-ecord- 
ing was used in experiments performed on dogs with 
Vella fistulas, utilizing water manometers for record- 
ing purposes. Tracings of motility were taken from 
both the transverse and sigmoid portions of the colon 
simultaneously with this method. 

A total of 160 experiments was performed. Each 
drug was used in at least six experiments and, with 
the exception of parathyroid extract, both methods of 
recording were used with each drug. 

RESULTS 

Epinephrine (adrenalin). The depressant effect of 
epinephrine on gastro-intestinal tone and motility was 
shown by Langley, Dixon (13), Elliott and many other 
investigators but according to the work of Hoskins 
(25), Gruber, Danielopolu and his co-workers and 
others a dilute solution of epinephrine may stimulate 
the intestine. 

In seven experiments epinephrine was injected in- 
travenously into six dogs. Doses of 0.1 to 0.2 cc. of a 
1:1000 solution produced very brief and temporary re- 
laxation and inhibition of motility of the colon (Fig. 
1, upper left). The period of quiescence lasted from 
thirty to one hundred twenty seconds, after which 
normal motility returned. The subcutaneous adminis- 
tration of epinephrine in doses as high as 0.5 cc. of 
a 1:1000 solution evoked no response whatsoever in 
five experiments. 

Ephedrine. Ephedrine, like epinephrine, produces 
inhibition of intestinal tone and motility; moreover, 
this action is much more prolonged than that of epine- 
phrine. Amatsu and Kubota first noted this propei-ty, 
but it remained for Chen and Schmidt to investigate 
this phenomenon pharmacologically; they noted the 
effects of the drug after nicotine and pilocarpine had 
been administered. Trachtenberg by means of roent- 
genologic observations found that ephedrine caused a 
marked decrease in the emptying time of the stomach 
as well as decreased motility of the stomach and in- 
testines of human beings. Several workers, in par- 
ticular Kinnaman and Plant, found that large doses of 
ephedrine have a stimulative action on gastro-in- 
testinal motility in the dog. These workers observed 
that after section and degeneration of the extrinsic 
nerves of the bowel, ephedrine caused stimulation of 
activity of the bowel. This result they attributed to 
stimulation of Auerbach’s plexus by ephedrine. 

Ephedrine was injected intravenously into six dogs 
with Thiry or Vella fistulas in a series of seven ex- 
periments. This drug produced moderate relaxation 
of tone and decreased motility. Doses of 1 to 6 mg. 
per kilogram of body weight were injected subcu- 
taneously and intravenously, the larger doses giving 
more striking and lasting inhibition than the smaller 
ones. The inhibition from 5 mg. per kilogram of body 
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weight intravenously lasted usually from one to three 
hours (Fig. 1, upper right). 

Si/ncrgistic effect of cphedrine and pliysostigmim. 
In five experiments using from 0.25 to 0.4 mg. of 


physostigmine subcutaneously an appreciable effect 
was not noted. However, in five experiments using 
physostigmine in similar doses after the intravenous 
injection of 20 to 30 mg. of ephedrine, a marked and 







Fig. 1, upper left (dog No. 1), Effect of intravenous injection of epinephrine (adrenalin) as recorded by the con- 
stant pressure method in a Thiry loop; upper right (dog No. 2). Effect of intravenous injection of ephedrine sulfate as 
recorded by the constant pressure method in a Thiry loop; middle (dog No. 6). Synergistic effect of physostigmine and 
ephedrine. The colon had been relaxed by the intravenous injection of 20 mg.’ of ephedrine fifteen minutes prior to the 
subcutaneous injection of the physostigmine. Record made by the balloon method in a ’Vella loop. Upper tracing from the 
transverse colon. Lower tracing from the sigmoid; lower left (dog No. 1). Effect of intravenous injection of pituitrin 
as recorded by the constant pressure method. Note that the depression of tone and of motility is not nearly so great as 
that produced by pitocin (Fig. 1, loioer right) and the depressive effect is not so prolonged; lower right (dog No. 1). 
Effect of pitocin injected intravenously as recorded by the constant pressure method. Note the tremendous depression of 
tone which was incapable of being recorded. Both lower tracings were recorded by the constant method in a Thiry loop. 
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sustained increase in tone and motility of the gut was 
obtained (Fig. 1, middle). 

Histamine. A number of workers including Guggen' 
heim and Loffler, MacKay, Tidmarsh and others pre- 
sented evidence to indicate that histamine produces an 
increase in the tone and motility of the intestines of 
experimental animals under anesthesia or with Thiry 
or Vella fistulas. On the other hand, Ivy and Vloed' 
man reported that they could not observe any effect on 
the stomach, jejunum and ileum of unanesthetized 
dogs with fistulas after the injection of histamine. 

Histamine was injected intravenously into six dogs 
with Thirj’’ or Vella fistulas in a series of eight ex' 
periments. Doses ranged from 0.25 to 0.6 mg. In six 
of the eight experiments there was produced a mild 
depression of tone lasting from fifteen to twenty 
minutes with considerable irregularity in the motility 
of the colon. In the other two experiments, a moderate 
increase in tone lasting for a short interval occurred- 

Pituitary preparations. There are many conflicting 
reports conceiming the action of pituitary extracts on 
the intestine. Practically all of the early reports at' 
tYibnted to pitnttaYV extraots the pvopeYty of stivao' 
lating intestinal motility and peristalsis. Experimental 
and clinical evidence seemed to bear out this finding 
and it was assumed that pituitary extract had the 
ability to stimulate the smooth muscle of the intestine 
as well as that of the uterus. However, in 191G, 
Shamoff reported that pituitary extracts (both fresh 
and commercial) usually produced relaxation of the 
isolated intestine of the rabbit. Hoskins (26) in the 
same year reported that the intravenous injection of 
pituitrin caused depression of intestinal tone and of 
peristalsis in five of six dogs. Dixon (14) and Mord' 
winkin both reported that pituitrin seemed to have a 
markedly relaxing effect on the colon of experimental 
animals. 

In 1928 Kamm and co-workers prepared the concen- 
trated pressor and oxytocic fractions of pituitrin and 
soon a number of workers investigated the action of 
these fractions on the gastro-intestinal tract. Gaddum 
early noted that vasopressin (pitressin) had a much 
more powerful action in stimulating the intestines of 
rabbits than did oxytocin (pitocin) . Jlclntosh and 
Owings noted that pituitrin, vasopressin and oxj'tocin, 
all had a depressive effect on the obstructed intestine 
of the dog. Gruber and Robinson made similar obser- 
vations on the ileum of unanesthetized dogs, but noted 
that occasional spasm or “incomplete tetany” occurred, 
particularly after pitressin was administered. Carlson 
found that among dogs there usually occurred a de- 
pression of tone and motility, among rabbits there was 
a definite increase in motility, and among human 
beings there invariably occurred an increase in mo- 
tility of the colon following the injection of pituitrin, 
Quigley and Barnes, and Ochsner, Gage and Cutting 
(46) also observed a depressive eft'ect on the intestine 
of the dog. iMelvilie and Stehle extracted the various 
pituitarj- fractions bj" their own methods and found 
the effects on the intestine of the dog identical with 
the effects of commercial pitressin and pitocin. Hence, 
they concluded that a third substance was not present. 
Guthrie and Bargen concluded from their work on 
human beings with ileostomies and colostomies that 
pituitrin was the onlj’ effective drug for overcoming 
paralytic ileus. 

Pituitrin. This drug was used in a series of twelve 
experiments in six dogs with Thiry or with Vella 


fistulas. The extract was injected subcutaneously or 
intravenously in dosages of 0.1 cc. to 0.6 cc. In eight 
of the twelve e.xperiments pituitrin produced a marked 
degree of inhibition only (Fig. 1, lower left). In two 
experiments significant changes were not noted and 
in the other two experiments moderate inhibition oc- 
curred and was followed by transitory stimulation. 
Inactivated pituitrin did not affect the motility of the 
colon of the dog. The method of Inactivation was that 
described by Gaddum. 

Pitocin. Remarkably striking results were obtained 
from the injection of this drug. Pitocin was used in 
ten experiments on six dogs. Intravenous and subcu- 
taneous injections of the drug in doses of 0.5 cc. to 1 
cc. produced in all e.xperiments profound relaxation 
and complete inhibition of motility. This depressive 
effect lasted two to three hours or longer (Fig. 1, 
lower right). Control e.xperiments in which inacti- 
vated pitocin was injected did not disclose any such 
inhibitory effect. 

Pitressin. Varying results were produced by pitres- 
sin. When injected intravenously or subcutaneously in 
doses of 0.15 cc. to Q.3 cc. in twelve experiments on six 
dogs, the following results were recorded: 1. In two 
experiments transient augmentation followed by pro- 
longed inhibition was obtained (Fig. 2, upper left). 
2. In two e.xperiments there was an initial, transient 
inhibition followed by increase in tone and motility 
lasting from four to six minutes which in turn was 
followed by inhibition lasting from thirty-three to 
fifty minutes. 3. In six experiments inhibition only 
was recorded, lasting ten minutes to one hour. 4. In 
two experiments the rate of contraction was acceler- 
ated, accompanied by a slight decrease in tone. Inacti- 
vated pitressin had no effect on motility. 

Acetylcholine. In 1905, Magnus demonstrated that 
an extract could be obtained from the wall of the gut 
which had a stimulating action on intestinal motility. 
Weiiand and le Heux investigated the substance phar- 
macologically and the latter worker identified the 
substance chemically as choline. Le Heux further 
demonstrated the markedly increased physiologic 
activity resulting from the acetylation of choline and 
advanced the hypothesis that choline was the hormone 
of gastro-intestinal motility. Dale investigated the 
action of various esters of choline and demonstrated 
that the potent ester, acetylcholine, was destroyed 
rapidly in the blood stream. He found that all the 
choline esters of choline were powerful stimulators of 
gastro-intestinal motility. Several observers, including 
Klee and Grossmann, Abel and others reported that 
acetylcholine was efficacious in the treatment of 
adynamic ileus. 

In contrast to the reports just mentioned^ a number 
of workers including Jlulinos (44), Carlson, Smith 
and Gibbins, Kratinoff and Xovikowa, and Ochsner 
and co-workers (46) produced evidence indicating that 
acetylcholine or choline have either no effect or may 
even have a depressant action. 

Frank, Zimmerman and Xecheles made the interest- 
ing observation that acetylcholine given in conjunction 
with eserine produced a stimulating effect on the mo- 
tility of the intestine in much smaller doses than was 
necessary if the drugs were used separately. Frank 
and his co-workers e.xplained this effect as being due 
to the combined action of the two drugs rather than 
to the preservation of acet.vlcholine by physostigmine 
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as had been suggested by the work of Matthes and of 
Engiehart and Loewi. 

Solutions of acetylcholine hj-drobromide were in- 
jected intravenously in doses of 0.5 to 1 mg. per kilo- 
gram of body weight. In si.x e.xperiments acetylcholine 
produced moderate spasm of the colon (Fig. 2, upper 
right), the effect lasting from ten to twenty minutes. 
In two e.xperiments a moderate increase in tone was 
produced. In four e.xperiments, in which the drug was 
injected subcutaneously, little or no effect was noted 
as regards intestinal motility. 

The e.xperiments of Frank, Zimmerman and Necheles 
were repeated. IITen acetylcholine in doses of 0.2 mg. 


to 0,3 mg. was given intravenously after the adminis- 
tration of 0.3 mg. to 0.4 mg. of physostigmine, rather 
marked activity of the colon resulted which lasted for 
thirty minutes or longer, t^en either of these two 
drugs were given alone in the respective doses just 
mentioned, an effect failed to be produced. 

Hypcrlonic solutions of sodium chloride. Hughson 
and Scarff in 1924 were the first to report that the 
intravenous injection of hypertonic solutions of 
sodium chloride invariably produced an increase in 
intestinal tone and motility. Soon thereafter a large 
number of investigators, including Ross, Orr, Ochsner 
and co-workers (47) and many others published re- 






Fig. 2, upper left (dog No. 1). Effect of pitressin injected intravenously as recorded by the constant pressure 
method. Note that the depression of tone is not nearly so marked or so prolonged as that which followed the injection of 
pitocm or pituitrin; upper right (dog No. 3). Effect of intravenous injection of acetylcholine recorded by the constant 
pressure method. Note that a comparatively severe degree of spasm was produced; lower left (dog No. 5). Effect of 
hipertonic solution of sodium chloride intravenously as recorded by the balloon method. Note that a severe degree of 
j rela.xation of the gut the respirations were tran.smitted to and wei’e recorded 

by the balloons. Upper tracing record of respiration; middle tracing from the transverse colon; lower tracing from the 
sigmoid; lower right (dog No. 5). Effect of calcium chloride injected intravenously as recorded by the balloon method, 
upper tracing from the transverse colon; lower tracing from the sigmoid. 
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suits indicating that this stimulating influence oc- 
curred in every instance. 

Hypertonic solutions of sodium chloride were used 
intravenously in a series of twelve experiments. In all 
twelve experiments an immediate increase in colonic 
tone, with some increase in motility was produced 
(Fig. 2, lower right). This effect lasted for twenty 
minutes in some instances. Control experiments using 
physiologically normal saline did not affect colonic 
motility, regardless of the rate of injection or the 
amount injected. However, very small amounts of a 
hypertonic solution of sodium chloride (as little as 2 
cc. of a 20 per cent solution) produced a rather marked 
increase in tone. A 20 per cent solution seemed to be 
the optimal concentration to use, it being much more 
effective than a 10 per cent solution and just as ef- 
fective as a 30 per cent solution. 

Hypertonic solutions of glucose. Glucose has been 
considered to have a slight inhibitory action on in- 
testinal motility. However, Quigley and Hallaran, 
Mulinos (45) and others could not find experimental 
evidence to bear out this belief. 

Ten experiments were performed on six dogs using 
solutions of glucose in concentrations of 10 per cent, 
20 per cent and 50 per cent. Ten cc. was injected intra- 
venously within two minutes in each e.xperiment. In 
eight of the ten experiments there was absolutely no 
evident change in tone or in motility ; in the other two 
experiments there was an insignificant and transient 
increase in colonic tone. 

Physostigmine. Cannon and Murphy, in 1907, pro- 
duced ileus experimentally in cats and studied the 
effect of physostigmine by means of roentgenographic 
observations after a barium meal. They observed a 
marked increase in peristalsis following the injection 
of the drug. Martin and Weiss, Ochsner, Gage, and 
Cutting (45) and others reported that physostigmine 
seemed to be beneficial in stimulating intestinal 
motility. 

On the other hand, IMartzloff in a carefully con- 
trolled group of experiments, did not observe any 
beneficial effect resulting from the postoperative use 
of physostigmine and strychnine; in fact, the drugs 
seemed to have a deleterious effect. 

Guthrie and Bargen in their work on human beings 
found the effect of physostigmine inconstant and un- 
certain, although the doses used were rather small. 

Physostigmine was used in twelve experiments on 
six dogs. The experiments indicate that physostigmine 
produces rather marked spasm of the colon. The drug 
was injected intravenously in doses of 0.5 to 1 mg. 
Larger doses were necessary to obtain comparable 
effects when the drug was injected subcutaneously. In 
no experiment was there an increase in motility of the 
colon, the intestine apparently being unable to relax 
when an effective dose of the drug was administered. 

Calchtm salts. A number of investigators, including 
Alvarez, Salant and Washein and Benigni showed that 
calcium salts were capable of producing an increase 
in the tone and motility of isolated loops of intestine. 

Cantarow was of the opinion that both motility and 
secretory activity were inhibited by calcium. Fitz- 
hugh, Jliller, Taylor and Aub could not detect any 
effect on peristalsis or on tone of dogs in which the 
ileum was obstructed after the injection of relatively 
large doses of calcium chloride. 

A total of twenty experiments was performed on six 
dogs using both calcium chloride and calcium gluco- 


nate intravenously. The doses used were as follows : 
calcium chloride, 60 mg. per kilogram of body weight ; 
calcium gluconate 0.5 to 1 gm. for each animal. In 
every experiment a rather marked increase in tone 
and in motility of the colon was obtained (Fig. 2, 
lower right). The effect lasted ten to twenty minutes. 
Serum calcium values, taken at the height of stimu- 
lation, revealed that the concentration of calcium in 
the serum had risen not higher than 15.2 mg. per 100 
cc., the rise generally being in the neighborhood of 
14.5 mg. per 100 cc. 

Parathyroid extract. Because calcium salts injected 
intravenously produced increased tone and peristalsis 
in the colon, it was decided to determine what effect 
the raising of the concentration of calcium in the 
blood By parathyroid extract would have on colonic 
motility. 

Rose, Stucky and Cowgill found that gastric mo- 
tility in dogs was not affected by parathyroid extract. 
The experiments of Mahler and Beutel on human 
beings were inconclusive although, in some instances, 
deepening of peristaltic waves in the intestines and 
stomach was observed after the injection of parathy- 
roid extract. 

Sheldon, Kern, and Hakansson studied the effect of 
parathyroid extract on the colon in three cases of 
Hirschsprung’s disease and concluded that the extract 
resulted in considerable diminution in the size of the 
dilated colon, as well as in a more frequent and more 
complete evacuation of colonic contents. 

The intravenous administration of large quantities 
of parathyroid extract failed to produce the desired 
rise in concentration of serum calcium. The subcu- 
taneous injection of parathyroid extract produced the 
maximal rise in concentration of serum calcium in 
about eighteen hours. Tracings were taken by the 
balloon method every hour for twenty-four hours and 
samples of blood were taken everj- two hours during 
the experiments for a determination of the content of 
calcium. In three of six experiments performed on 
three dogs with Vella fistulas, a slightly increased 
depth of waves of contraction and a slight increase in 
tone occurred coincidentally with the rise in the con- 
centration of calcium in the blood. In the other three 
experiments appreciable changes were not obtained. 

COMMENT 

The synergistic action of ephedrine and physostig- 
mine is of considerable interest in that the depressant 
drug, ephedrine, is capable of powerfully enhancing 
the stimulative action of physostigmine. The mechan- 
ism of this phenomenon might be explained (as has 
been suggested by Kinnaman and Plant) by the stimu- 
lative action of ephedrine on Auerbach’s plexus in ad- 
dition to parasympathetic stimulation by the phy- 
sostigmine. 

In regard to the conflicting evidence on the action 
of pituitary products, it seems likely that different 
species react differently to these preparations. For 
example, of seventeen authors who reported on the 
action of pituitrin among human beings, sixteen re- 
ported that pituitrin causes an increase in motility of 
the intestine, whereas only one author was of an op- 
posite opinion. In contrast to the above, twenty-two 
of twentj'-four authors reported that pituitrin pro- 
duces inhibition in the dog when the experiments are 
conducted with the intestines in situ. The majority 
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of workers indicated that pituitrin causes inhibition 
of activity among- cats and increased activity among 
rabbits. Hence, it seems likely that there is a variable 
response to pituitary products among different species 
of animal.s, and that this probably accounts for many 
of the conflicting results recorded. An analysis of the 
literature reveals that isolated loop preparations also 
give very variable re.sults and this may account for 
some of the discrepancies. Steggerda, Gianturco and 
Essex showed that pituitrin produces stimulation of 
the colon of the cat only after very large doses are 
administered. Hence, from an analysis of the litera- 
ture, it seems likely that most of the confusion arises 
from three factors; (1) variations in reactions of 
different .species of animals, (2) the inconsistency of 
reactions of isolated loops of intestine and (3) possible 
variations i-esulting from varying doses. Of these 
factors, the first seems to be the most important. 

Possibly the mo.st striking and unanticipated result 
obtained in these experiments was the profound de- 
pression of tone and motility of the colon after the 
injection of pitocin. Only by the use of the constant 
pres.sure method was this depressive action indicated, 
the bailoo-n method being incapable of recording the 
true extent of relaxation because of inherent limi- 
tation.s. From these experiments it would seem that 
the oxytocic fraction is a strong depressor of tone of 
the colon among dogs. Pituitrin. containing both the 
oxytocic and pre.ssor fractions, is a less potent de- 


pressor; pitressin, from which most of the o.xytocic 
fraction has been eliminated, seems to be only mildly 
depressant. 

Calcium salts proved to have a rather marked stimu- 
lative action on the colon of the dog. The results ob- 
tained after the injection of parathyroid extract 
indicate that a state of hypei’calcemia does not neces- 
sarily cause increased intestinal motility. 

SUMMARY AND CONCLUSIONS 

A series of experiments were performed on trained 
unanesthetized dogs having Thiry or Vella colonic 
fistulas in order to determine the effect of a number 
of drugs on the motility of the colon. The drugs were 
administered parenterally. Recordings were obtained 
by means of rubber balloons and also by means of a 
constant pressure apparatus. It was found that calcium 
salts, physostigmine, hypertonic solutions of sodium 
chloride and acetylcholine produced increased tone and 
increased motility. Pitocin, pituitrin, pitressin, ephe- 
drine, histamine and epinephrine caused decreased 
tone and decreased motility. Pitocin produced the 
most striking depressive effect. Hypertonic solutions 
of glucose and parathyroid extract had little or no 
effect on colonic motility. Physostigmine, used in 
combination with ephedrine, produced very marked 
stimulation of colonic motility, as did the use of phy- 
sostigmine and acetylcholine simultaneously. 


REFERENCES 


1, AIh‘J. a. I..; AcetylohoUno in Pnrnlytjc Ileus. Lancet, 2:l2tT- 

I2ri2. Dec. 2, 

2. AUnrez. W. C. : XII. The Influence of Drucs on Intostinnl Rhj’thmi- 

rit>. Am. J. 4fi :.55t-6G2. Aupr. 1. JOIS. 

Amnt<iu. H. nnd Kubota. S. : Phnnnacolocical Action of Ephedrin 
nncl Mydrmtin. Chrm. Ab/ttr., 12:2019, Oct. 10, 191S. 

1. Hanren. .1 A.. Ostorberfr. A. E. nml Mann, F. C.J Absorption and 
Excretion of Arsfonic, Bismuth and Mercury: Experimental Work 
i>n the Colon .'Iw. J. T/ii/stoI.. S9:010»C49, Auc., 1929. 
r. Bonitrni. R. : Contributi alia farmacoloj:ia del sistema nerroso 
autonomo: Tarione nulonoma del calcio jono studiata suU‘in» 
tC'Mno i'iuJnto di mammifero. Arch, di er. biol.» 20:67-90, June, 
193 1. 

6. Cann«»n, W. B. and Murphy. F. T. : Fhysioloirlc Observations on 

Exncrlmcntally Produced Ileus. J. A. M. A., 49;Si0-S43, Sept. 

7. 1907. 

7. Cantarow. A.t Calcium Met.nbolism and Calcium Therapy. Phila- 

delphia. Lea and Febieor. 131 pp., 1931, 

S. Carlson, A. J.. Smith. Erma A. and Gibbins, Ivanoot: The Action 
of Choline on the Alimentary Canal of Intact Doffs. Am. J. 
rUy/itol. .'431-435. July. 1927. 

9. CcrI.son, H. A,: EfTeot of Posterior Pituitary Lobe Extracts on 
the Intestine of Man and Animals. Proc. Soc. Erprr. Uhl. and 
Mrd . 27:777-779. May, 1930. 

10. Chrn. K. K. and Schmidt, C. F. : The Action of Ephedrine, the 

Acti\e Principle of the Chinese Drusr Ma Huanjr. j. Pharmaeal. 
nvd Ejvrr. Thrrap . 24:339-357, Dec., 1924, 

11. Dale. If. H, ; The Action of Certain Eaters and Ethers of Choline, 

nnrl Their Relation to Sfuscarine. J. Pharmccol. and Exper. 
Thrrap.. 6:147-190. Nov., 1914. 

12. Danielapolu. D., Simici, D. and Dimitria, C. ; Action des petites 

ct des rrrandcs do'ses d’adrenaline sur ha molilitd do I'intestin 
irK'k* chc7. Thomme. Compt. rrnd, Soc. dc bht.. 92:1146-1148. 
1925. 

13. Dixim. W. E, ; The Paraly.sis of Nerve Cells and Nerve Endintrs 

with Special Reference to the Alkaloid Apocodeine. J. Physi^., 
30:97-131. Nov. 2. 1903. 

It. Dixon, W. E. : Pituitarj’ Secretion. J, Physiol., 57:129-138/ March 

21. 1923. 

15. Elliott. T. R.; The Action of Adrenalin. J. Physiol., 32:401-467, 

July 13. 1905. 

16. Encclhart. E. and LocT^-i. O. : Fermentative Azetylcholinspaltuncr 

im niut und ihre Hemmuntr dureh Physostiffmin. Arch. 1. exprr. 
Path. u. PharmnkoL, 150:1-13, 1930. 

17. Fitzhuch, Greene. Miller. M. L., Taylor. G. IV. and Aub, J- C.: 

Studies of Calcium and Phosphorus Mel.ibolism. Xh. The Effect 
i>f Intravenous Calcium Chloride on Peristalsis FolIoTvjnjr In- 
testinal Obstruction in Doss. .dm. J. Physiol., 97:142-145, April, 
1931. 

IS. Frank. Rjchanl. Zimmerman. Leo and Nechcles, Heinrich: Effect 
of E«erinc and Acetylcholine on Ga.stro-Inte.«tinaI Motility in 
Normal Dojra. Proc. Soc. Erprr. Biol, and Med., 32:686-689. 
leb., 1935. 

19. G.addum, J. H, : Some Properties of the Separated Active Principles 

14 (Posterior Lobe). J, Physiol.. 65:434-440. Auff. 

20 . Gruber. ^C. M.: The Effect of Epinephrine on Excised Strips of 

Froc^ Dicestivc Tracts. J. Pharmacol, and Erper. Thcran., 
20:321-,357. Dec., 1922. 

21. Gruber. C, M. and Robinson. V. I.: Tlie Influence of Pituitary 

Extract, Vasopre^in" and "O.xytocin*’ Upon the Intact In- 


testine in Unancsthclized Docs. J. PhnrmaeoU and Exper. 
Therap., 36:203-226, June. 1929. 

22. Gus^renheim, M. nm? T •*. V.'”' • ’ 1 * * - V *• 

tcinoffcncr Amine (P, .* ■, 

Biochem. Ztschr., ‘ ' 

23. Guthrie, J. S. and Barecn. J. A. : The Effect of Drucs on Different 

Secraents of the Intestine of Man. S. G. 0., 63:743-749, Dec., 
1936. 

24. le Heux, J, W. : Cholin als Hormon der Darmhewccuncr. Arch, /. 

d. PCS. Physiol. 173:8-27, 3910. 

25. Hoskins. R. G. : The Sthenic Effect of Epinephrine Upon Intestine. 

Aw. J. Physiol, 29:263-366. Jan. 1. 1912. 

26. Hoskins. R. G.: Action of Pituitary’ Extract. J. M. A., 66:733, 

March 4. 1916. 

27. Huchson, ‘Wnlter and Scarff, J. E. : The Influence of Intravenous 

Sodium Chloride on Intestinal Absorption and Peristalsis. Bull, 
Johns Hopkins Hosp., 35:197-201, July, 1924. 

2S. In’. A. C. and Vioedman, D- A.: The Effect of Gastrin and 
Histamine on the Slovemcnts of the Stomach and Intestine 
Durinc Hunger. Am. J. Physiol, 6(1:140-144. Sept., 1923. 

29. Kamm. Oliver, Aldrich, T. B.. Grote, I. W., Rowe, L. W, and 

Buebee, E. P. : The Active Principles of the Posterior Lobe of 
the Pituitary Gland. I. The Demonstration of the Pre.‘*cnce of 
Two Active Principles. 11. The Separation of the Two Principles 
and Their Concentration in the Form of Potent Solid Prepa- 
rations. J. Am. Chem. Soe., 50:673-601, Feb.. 1928. 

30. Klee, Ph. and Grossmnnn, O.: Ueber die klinischc Brauchbarkoit 

dcs Cholins. Wiiric/ieit. mcd. TFc/tnsc/ir., 1:251-254, Feb. 13, 1925. 

31. Kinnaman, J. H. .and Plant, O. H.: Effect of Ephcilrine on Con- 

tractions of the Alimentary Canal in Unancsthclized Docs. J. 
Pharmacol and Exper. Therap., 43:477-486, Nov., 1931. 

32. Kratinoff, A, G, and Novikowa, M. A.: Dber den Einfluss dcs 

Cholins nuf die Bewccunccn des Vordauuncstraktes. Ztschr. f. 
d. pcs. exper. Med,, 65:427-410, 1029. 

33. Lancley, J. N.: Obsen’etions on the Physiolocical Action of 

Extracts of the Suprarenal Bodies. J. Physiol, 27:237-256. Oct. 
16, 1901. 

34. Larson, L. M. and Barren, J. A.; Action of Cathartics on Isolated 

Doc's Colon. I. Secretory Activity. Arch, Surp.. 27:1120-1129, 
Dec., 1933. 

33. McIntosh. C. A. and Owinsrs. J. C. : The Effect of Solutions of 
Pituitary’ end Various Drucs on the -Movements of the Small 
Intestine Diirinir Simple Mechanical Obstruction. Arch. Surp,, 
17:996-1016, Dec.. 1928. 

36. M.acKay, Margaret E. : The Action of Histamine on the Motility 

of Different Parts of the Intestinal Tract. Aw, ./. Physiol., 
93:.'-.2r-536, Dec.. 1930. 

37. Maunus, R.: Versuche am ilberlebenden Dilnndarm von SUuge- 

ticren. V. Mitteilung. Wirkungsweisc' und Ancriffspunkt einfuer 
Gifte am Katzendnrm. Arch. /. d. pcs. Physiol, 208:1-71, May 

8. 1905. 

38. Mahler, P. and Bcutel, A.: Zur Wlrkung dcs EpithclkGrperchcn- 

extraktes auf Tonus und Peristaltik des Magens und Darms. 
Endokrinolopic, 9:17-27, July, 1031. 

39. Martin. H. E. and Weiss. Soma : The Use of Physostigmine in 

Abdominal Distention, Preliminary report J. A. M, A., 81:1407- 
1408. May 9. 1925. 

40. Martzloff, K. IL; The Use of Eserin and Strychnine in Post- 

Operative Abdominal Distention. A Clinical Study to Determine 
the Prophylactic Influence of These Drugs in the Prevention of 
Abdominal Distention Following Operations on the Pelvic 



Comfort, Parker and Osterberg — Concentration of Pancreatic Enzymes in the Duodenum 249 


Viscera, Tojrether with Some Other Considerations. Bull, Johns 
Hopkins Hosp., 35:370-378, Nov., 1924. 

41. Malthos, K. : Action of Blood on Acetylcholine. J. Physiol., 70:33S- 

348, Dec., 1930. 

42. Melville, K. I. and Stehle, R. L. : The Actions of Pituitary Prepa- 

rations (Posterior Lobe) Upon the Intestine of the Doe. J. 
Pharmacol, and Exper. Thcrap., 50:165-173. Feb.. 1934. 

43. Mordwinkin, N. : tlber den Einfluss ciniBcr endokrinen FlQssi* 

gkeiten auf die motorische Funktion des Dickdarms. KndoArn- 
noioyie,' 2:117-121, Aug.. 1928. 

44. Mulinos, M. G. : Studies on Cholin as a Motor Hormone for the 

Alimentary Tract. Am. J. Phycxol., 77:168-165, June. 1926. 

45. Mulinos, M. G. : The Gastric Hunner Mechanism. IV, The In- 

fluence of Experimental Alterations in Blood Sugar Concentra- 
tion on the Gastric Hunger Contractions. Am. J. Phytiol.. 
104:371-378, May. 1933. 

46. Ochsner, Alton, Gage, I, M. and Cutting, R. A. : The Value of 

Drugs in the Relief of Ileus. An Experimental Study. Arch. 
Suro.. 21:924-058, Dec., 1930. 

47. Ochsner, Alton, Gage. I. M. and Cutting. It. A.: Influence of 

Hypertonic Salt Solutions on the Motility of Normal and of 
Obstructed Intestine: An Experimental Study. Arch. Snr< 7 ., 
27:742-770, Oct., 1933. 

48. Orr, T. G. : The Action of Sodium Chloride Upon the Small In- 

testine. Ann. Sura., 94:732-737, Oct., 1931. 

49. Quigley, J. P. and Barnes, B. O.: Action of Insulin on the Motility 

of the Gastro-Intestinal Tract. VI. Antagonistic Action of Po-^- 
terior Pituitary Lobe Preparations. Am. J. Physiol,, 95:7-12, 
Oct., 1930. 


50. Quigley. J. P. and Hallaran, W. U.: The Independence of Spon- 

taneous Gastro-Intestinal Motility and Bloo<l Sugar Levels. Am. 
J. Physiol., 100:102-110. March. 1932. 

51. Rose, W. B., Stucky, C. J. and Cowgill. G. R.: Studies in the 

Physiology of Vitamins. XII. The Effect of Parathormone on 
Gastric Motility in Vitamin B-doficient and Normal Dogs. Am. 
J. Physiol., 91:554-562. Jan.. 1930. 

52. Ross, J. W. : Hypertonic Saline in Adynamic Ileus. Canad. M. 

A. J., 16:241-214, March. J926. 

53. Salant, William and Washeim, Henry, Jr.; EfTcct of Calciun: on 

the Action of Pilocarpine and Atropine. Proc. Soc. Exper. Dxol. 
and Med., 26:512-515, March, 1929. 

64. Shamoff, V. N.: Concerning the Action of Various Pituitao’ 
Extracts Upon the Isolated Intestinal Loop. Am. J, PhynoL, 
39:268-278, Jan. 1, 1916. 

53. Sheldon, Luther, Kern, R. A. and Hnknnsson, E, G.: The Tro.at- 
ment of Mcgncolon by Parathormone : with a report of three 
cases. Am. J. M. Se., 184:91-101, July. 1932. 

56- Steggci^a, F. R., Gianturco, Ccsarc and Essex, H. E. : The Action 
of Pituitary Extracts on the Colon of the Cat. Am. J. PhystoL, 
123:400-403, Aug.. 1938. 

67. Tidmarsh, C. .T.: The Action of Histamine on the Motility of the 
Large Intestine. Quart. J. Exper. Physiol., 22:33-13, May, 1932. 
58. Trachtenberg, F. : Ephedrinwirkung auf die Mngcn-DarmtUtigkeit. 
(KHnischexperimentcllo Untcrsuchungen). Arch. f. IVniinmn- 
ashr.. 48:69-95, 1930. 

69. Wciland. Walther: Zur Kenntnis dcr Ent.stohung der Darmbewc- 
gung. Areh. f. d. pes. Physiol.. 147:171-196, Aug. 6. 1912. 


The Concentration of Pancreatic Enzymes in the Duodenum of Normal Persons 
and Persons With Disease of the Upper Part of the Abdomen 

By 

MANDRED W. COMFORT, M.D., ROBERT L. PARKER, M.D.-' 

mid 

ARNOLD E. OSTERBERG, Ph.D.t 

ROCHESTER. MINNESOTA 


O RDINARILY when duodenal contents are removed 
with a tube from the duodenum and the enzy- 
matic activity is studied the stimulants of external 
pancreatic secretion are: (1) the mechanical irritation 
caused by the entrance of the tube into the duodenum, 
and (2) physiologic stimulation by the acid gastric 
secretion entering the duodenum. The strength of such 
stimulants is uncontrollable and variable, and the con- 
centration of enzymes in the duodenal fluid obtained 
under these circumstances consequently will vary 
greatly from time to time. While the importance of 
data obtained in this manner has frequently been 
minimized, and with much reason, we frequently have 
felt that we obtained information which was of value 
in the differential diagnosis of various diseases. We 
therefore have not been willing to condemn the method 
entirely. Analyses of our data presented in the follow- 
ing pages show that while there are deflnite limi- 
tations to the information obtained in this manner, 
the method is of sufficient value to warrant its con- 
tinued use until there is available a stimulant which 
will produce a maximal quantity of external pancreatic 
secretion at all times. 

MATERIAL AND METHODS 
The concentration of pancreatic enzymes was de- 
termined in samples of duodenal fluid taken from IH 
persons, seventeen of whom were normal. Duodenal 
drainage was performed once on eighty-nine, or 80.2 
per cent, twice on thirteen, or 11.7 per cent, three 
times on seven, or G.3 per cent, four times on one, or 
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0.9 per cent, and six times on one, or 0.9 per cent of 
the 111 persons. Only one sample of duodenal contents 
was obtained from sixty-three, or 56.8 per cent of the 
111 persons, two samples were obtained from thirty- 
hvo, or 28.8 per cent, three samples were obtained 
from ten, or 9 per cent, four samples were obtained 
from three, or 2.7 per cent, five samples were obtained 
from two, 1.8 per cent, and nine samples were ob- 
tained from one or 0.9 per cent. In short, in more than 
85 per cent of tlie instances only one or two samples 
were obtained. 

It has been the usual custom in studies of the con- 
centration of pancreatic enzymes in the duodenal con- 
tents to choose samples unmixed with gastric contents 
and we followed this practice. When we were unable 
to secure such specimens, however, one as free of 
gastric contents as possible was taken. We soon found 
that most samples of bile contained enzymes hut that 
this was not always true. We also found that samples 
of duodenal fluid which were free of bile often con- 
tained pancreatic enzymes in normal concentration. 

The concentration of amylase and trypsin was de- 
termined by the metliod of JIcClure, Wetmore and 
Rejmolds. The concentration of amylase is expressed 
in terms of grams of d-glucose liberated for each 100 
cc. of duodenal contents. The concentration of trypsin 
is expressed in terms of grams of nonprotein nitrogen 
liberated for each 100 cc. of duodenal contents. The 
concentration of lipase was determined by the method 
of Crandall and Cherry and is e.xpressed in terms of 
the number of cubic centimeters of twentieth-normal 
solution of sodium hydroxide necessary to neutralize 
the fatty acids liberated by 1 cc. of duodenal contents. 
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THE VALUE OF THE CONCENTRATION OF 

ENZYMES IN ONE SAJIPLE OF DUODENAL 
CONTENTS AS AN INDEX OF THE 
FUNCTIONAL CAPACITY OF 
THE PANCREAS 

Wide variations occurred in the concentrations of 
enzymes in diiTerent samples of duodenal contents ob- 
tained from the same person. Thus, in the duodenal 
contents of one person who did not have any abdominal 
disease the concentration of amylase varied from 6.1 
to 11.5 gm. of d-glucose per 100 cc. In another case 
the concentration of amylase was 0 in the first sample 
and 6.5 gm. of d-glucose per 100 cc. of duodenal con- 
tents in the second sample. In the same case the con- 
centration of tr.vpsin varied from 1.4 to S.O gm. of 
nonprotein nitrogen per 100 cc. of duodenal contents, 
and the concentration of lipase varied from 15 to 179 
cc. of twentieth-normal solution of sodium hydroxide 
per 1 cc. of duodenal contents. Many similar examples 
may be cited in cases of organic disease of the liver 
or biliary tract. Further proof of the variability of 
the concentration of enzymes in the different samples 
may be found in the fact that in ten instances the con- 
centration of amylase was 0 in the first sample and 
well within normal limits in the second sample ex- 
amined while in six instances it was well within the 
range of normal in the first sample and 0 in the second 
sample. Similar behavior was noted in the concentra- 
tion of trypsin and lipase. 

A single determination merely indicates the enzy- 
matic activity of the pai-ticular sample and does not 


give reliable information regarding the secretory ac- 
tivity of the pancreas nor does the concentration in 
two or four samples necessarily give reliable infor- 
mation. When the concentration in the first, or the 
first few, samples is high, the ability of the pancreas 
to secrete normal amounts of enzymes is obviously 
normal, but if the concentration is low or absent, no 
statement should be made regarding the degree of 
pancreatic function until the concentration of enzymes 
in many samples has been determined. 

.THE RELATIVE AMOUNTS OP THE THREE 
ENZYMES IN THE DUODENAL CONTENTS 
In most instances comparable amounts of the three 
• enzymes are present. In some instances it was obvious 
that this was not the case. In a sample taken from a 
normal person the concentration of amylase was high 
(14 gm. of d-glucose per 100 cc. of duodenal contents) 
and the concentration of lipase was low (3 cc. of 
twentieth-normal solution of sodium hydroxide per 1 
cc. of duodenal contents) while in another instance 
the amylolytic activity was low (1.3 gm. of d-glucose 
per 100 cc.) and the activity of lipase was high (148 
cc. of twentieth-normal solution of sodium hydroxide 
per 1 cc. of duodenal contents). Such lack of paral- 
lelism in the concentration of pancreatic enzymes in 
duodenal fluid deserves further investigation. 

THE INCIDENCE OF DIFFERENT CONCEN- 
TRATIONS OF PANCREATIC ENZYMES 
IN THE DUODENAL FLUID 
The incidence of different concentrations of the 


Table I 

Coiiccnfrafion o/ anii/iasc* m the duodenal contenfs of normal persons and patients with vaiions diseases of the 
biliarii tract and pancreas 


Grams of d*cIucose liberated for each 100 cc. of duodenal contents 


Physical Condition 

Num- 

ber 

0 

0.1-2 

2.1-4 

4.1-C 

6.1-8 

8.1-10 

10.1-12 

12.1-14 

14.1-16 

16.1-18 

18.1-20 

20.1-22 

HiKh 

Concen- 

tration* 

Low 

Concen- 

tration* 

Normal subjects 

17 

0 

2 


1 


mm 

2 

3 

1 




15 

1.3 

Intrahcpatic jaundice 
resultinc from cirrhosis 
of the liver or hepatitis 

31 

4 

3 

0 

7 


■ 

1 






12.6 

0 

OhstrucUve jaundice 
rcsultinj: from a stone 
in. or a stricture of. 
the common bile duct 

25 

4 

S 

4 

1 

4 

2 






1 

20.6 

0 

Obstructive jaundice 
resultincr from carci- 
noma (15 cases) 
Complete biliary ob- 
struction carcinoma 
of the head of the 
pancreas or ampulla 
of Vater . 

6 

: 4 

1 


1 









4.6 

0 

Complete biliary ob- 
struction ; carcinom.*! 
of the common bile 
duct 

3 

I I 

t 

( 

1 

1 

1 









4.3 

0 

Incomplete biliary 
obstruction ; carci- 
noma of the head of 
the pancreas or the 
ampulla of Vater 

6 

1 

i 

1 

1 









4.6 

0 

Hillary disease and 
subacute interstitial 
pnnerenUtis 

10 

n 


o 

2 

2 

1 







8.5 

Q 

Chronic pancreatitis 
with steatorrhea 

1 

7 

1 











0 

0 

Nontroplcal sprue 

I c 

0 

2 

i 

1 

o 




1 





14 

1.3 


•Kxrre««rd Kramx of d-Rlucose liberated for each 100 cc. of duodenal 'contents. 
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three enzymes observed in the duodenal contents of 
the 111 persons are given in Tables I, II and III. When 
the concentrations were determined in more than one 
sample obtained from one person, only the highest 
concentrations encountered have been included in the 
tables. 

Normal persons. Among the seventeen noi-mal 
persons, the concentration of amylase varied from 1.3 
to 15 gm. of d-glucose per 100 cc. of duodenal contents 
(Table 1), the concentration of trypsin varied from 
1.3 to 11.5 gm. of nitrogen per 100 cc. of duodenal 
contents (Table 11) and the concentration of lipase 
varied from 3 to 179 cc. of twentieth-normal solution 
of sodium hydroxide per 1 cc. of duodenal contents 
(Table III). 

The variability of the concentration of enzymes i.s 
thus seen to be extremely wide in samples of duodenal 
fluid taken from normal persons under the conditions 
described. Our attention has previously been called to 
this wide variability in the range of concentration of 
pancreatic enzymes in the duodenal fluid obtained 
from normal persons, by the report of the Special 
Committee on Enzymes of the American Gastro-Enter- 
ological Association for 1935. \STien material is col- 
lected under the conditions described the complete ab- 
sence of enzymes in the duodenal fluid alone points to 
a pathologic alteration in the capacity of the pancreas 
to secrete enzymes, but only when a complete absence 
of the enzymes is found at repeated examinations. 

Patients xoith intrahepatic jaundice caused by cir- 
rhosis or hepatitis. Since we had no reason for 
believing that the pathologic process involved the 
pancreas as well as the liver in the thirty-one cases in 
which intrahepatic jaundice was due to cirrhosis or 
hepatitis, we expected to find pancreatic enzymes 
present in the same amounts found in the duodenal 
contents of persons who did not have any disease of 
the pancreas or liver. This proved to be the case, for 


the values varied through about the same range found 
in the duodenal contents of normal persons. Thus, the 
concentrations of amylase varied from 0 to 12.5 gm. 
of d-glucose per 100 cc. (Table I), the concentration 
of trypsin varied from 0 to G.7 gm. of nitrogen per 
100 cc. of duodenal contents (Table II) and the con- 
centration of lipase varied from 2 to 115 cc. of 
twentieth-normal solution of sodium hydroxide per 1 
cc. of the duodenal contents (Table III). Amylase and 
ti-ypsin were absent in single samples taken from five 
of the thirty-one patients in this group but other 
specimens showed that amylase or trypsin, or both 
were present in two of the five cases. If additional 
samples of duodenal contents had been examined, it is 
probable that the enzymes also would have been found 
in the remaining three cases. Again it is to be empha- 
sized that many samples must be examined before de- 
ciding that pancreatic function is low or absent. 

Patients with surgically verified obstructive jaundice 
caused by a stone in, or a stricture of, the common 
bile duct. In twenty-five cases in which obstructive 
jaundice was due to a stone in, or a stricture of, the 
common bile duct, and in which the surgeon found no 
evidence of pancreatitis, we found that the range of 
concentration of pancreatic enzymes was as wide as it 
was among normal persons. The concentration of 
amylase varied from 0 to 20.5 gm. of d-glucose per 100 
cc. of duodenal contents (Tabie I), the concentration 
of trypsin varied from 0 to 9 gm. of nitrogen per 100 
cc. of duodenal contents (Table II) and the concen- 
tration of lipase varied from 1 to 172 cc. of twentieth- 
normal solution of sodium hydroxide per 1 cc. of duo- 
denal contents (Table III). In two cases amylase and 
trypsin were both absent. In both of these cases only 
one specimen was examined and it should not be con- 
cluded that obstructive jaundice which is the result of 
stone or stricture and which is not associated with 


Table II 

Concentration of trypsin* in the duodenal contents of normal persons and patients ndth various diseases of the 
biliary tract and pancreas 




Grams of nonprotein nitrogen liberated for each 100 cc. of duodenal contents 

Physican Condition 

Num» 

ber 


0.1-2 

2.1-4 

4.1-6 

6.1.8 

8.1-10 

10.1-12 

12.1-14 

. 

14.1-16 

High 

Concen- 

tration* 

Low 

Concen- 

tration* 

Normal subjects 

17 

0 


5 

5 

4 

1 



n.5 

1,3 

Intrahepatic jaundice resuHinc from cir- 
rhosis of the liver or hepatitis 

31 

5 


0 

11 

3 




6.7 

0 

Obstructive jaundice resultins from a stone 
m, or a stricture of. the common bile duct 

25 



n 

7 




! 1 

9 

0 

Obstructive jaundice resulting from carci- 
^loma (15 cases) 

Complete biliary obstruction : carcinoma 
of the head of the pancreas or ampulla of 
Vater 

6 

5 








t 

1.1 

0 

Complete biliary obstruction ; carcinoma 
of the common bile duct 

3 


1 

1 


1 




8.3 

1 

Incomplete biliary obstruction: carcinoma 
of the head of the pancreas or the ampulla 
of Vater 

G 

1 

■ 

2 







3.2 

0 

Biliari’ disease and subacute interstitial 
pancreatitis 

10 

2 

3 

3 

1 

1 





6.3 

0 

Chronic pancreatitis with steatorrhea 

7 

G 

I 






i 1 

' 1.5 

0 

Nontropicnl sprue 

6 

0 

1 

1 

1 

2 



i 


L. 


•Exurcssed ns Rrams of nonprotein nitrogen liberated for each 100 cc. of duodenal contents. 
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pancreatic disease leads to loss of pancreatic function. 

Surgically verified obstructive jatindice residting 
from carcinoma of the head of the pancreas and the 
ampulla of Voter or common duct. Carcinoma of the 
head of the pancreas or carcinoma of the ampulla of 
Vater produced incomplete obstruction of the common 
bile duct (bile in the duodenum) in six instances and 
complete obstruction (no bile in the duodenum) in 
six cases. Amylase, trypsin and lipase (Tables I, II 
and III) were usually absent, or when they were 
present the concentration was low in the cases in 
which obstruction was complete; on the other hand, 
the enzymes were present in low moderate concentra- 
tion in the cases in which obstruction was incomplete. 
In other words, when the obstruction of the common 
bile duct that is caused by carcinoma of the head of 
the pancreas or of the ampulla of Vater is complete, 
the obstruction of the pancreatic duct, as a rule, is also 
complete, and vice \-ersa. However, the common bile 
duet may be completely obstructed and the pancreatic 
duct patent, as occurred in one case. 

In the three eases of carcinoma of the common bile 
duct, the lesion produced complete obstruction of the 
common bile duct above the juncture of the pancreatic 
duct and common bile duct. In each case the enzymes 
were present in normal amounts, as one would expect. 

When bile and pancreatic enzymes are both repeat- 
edly absent from the duodenal contents, it may be as- 
sumed that both the common bile duct and pancreatic 
duct are obstructed. The carcinoma in such cases must 
be situated at the head of the pancreas or at the 
ampulla of Vater in order to obstruct both the common 
bile duct and the pancreatic duct. When bile is re- 
peatedly absent and pancreatic enzjunes are present in 


the duodenal contents, the lesion may be situated in 
the head of the pancreas, at the papilla of Vater or in 
the common bile duct. The demonstration of enzymes 
in the duodenal contents will aid in the localization of 
the malignant lesion obstructing the common bile duct 
only when both bile and pancreatic enzymes are 
absent. The repeated absence of bile from the duo- 
denum of a jaundiced patient is usually proof that the 
jaundice is obstructive. The malignant nature of the 
obstruction must be determined from the clinical 
history, by the palpation of a distended gall bladder 
and by the behavior of the concentration of bilirubin. 
The demonstration of the absence of pancreatic fer- 
ments in the duodenum may be important confirma- 
tory evidence of the malignant nature of the obstruc- 
tion and may be important in cases in which the 
abdomen is difficult to palpate. 

Both bile and enzymes are usually present sooner 
or later in the duodenal contents of patients who have 
both intrahepatic jaundice and jaundice that is due to 
incomplete obstruction of the common bile duct by 
carcinoma; therefore, the demonstration of enzymes 
in the duodenal fluid will not aid in the diffei-entiation 
of intrahepatic jaundice and jaundice caused by in- 
complete malignant obstruction. Crohn (2, 3, 4) has 
pointed out the value of the determination of the duo- 
denal enzymes in the dift'erential diagnosis of the types 
of jaundice and in the diagnosis of the situation of 
the obstruction. 

Biliary disease associated %oith subacute interstitial 
( edematous) pancreatitis. In each of the ten cases in 
which biliary disease was associated with pancreatitis 
the surgeon described the pancreas as being enlarged, 


Table III 

Coucintration of lipase^ in the duodenal contents of normal persom and patients laith various diseases of the 
biliary tract and pancreas 


1 Cubic centimetera of twentieth-normal solution of sodium hydroxide necessary to neutraUre the fatty 
acids liberated by 1 cc. of duodenal contents 


Physical Condition 

Num- , 
ber 

! 

0 

1-20 

i 

! 21-40 

41-00 

Gl-SO 

Sl-lOO 

101-120 

120-110 

141-160 

161-180 

lSl-200 

High 

Concen- 

tration* 

Low 

Concen- 

tration* 

Normal subjects 



= 

0 

2 

1 

1 




1 

1 

179 

S 

Intrahepatic jaundice resulting 
from cirrhosis of the liver or 
hepatitis 

11 



i 3 



1 

2 





.115 

2 

Obstructive jaundice resulting 
from a stone in, or a stricture 
of. the common bile duct 

14 


3 

, 

3 

2 


1 



1 


172 

X 

Obstructive jaundice resulting 
from carcinotna 

Complete biliary obstruction ; 
carcinoma of the head of the 
pancreas or ampulla of Vater 

4 

1 

3 

i 










0 

Complete biliary* obstruction ; 
carcinoma of the common bile 
duct 

3 : 


o 

1 







1 


H3 

3 

Incomplete biliary obstruc- 
tion ; carcinoma of the head 
of the pancreas or the 
ampulla of Vater 

4 


o 

1 

1 

1 

t 

2 








GO 

3.6 

Biliary disease and subacute 
interstitial pancreatitis 

i 

4 ) 

2 


i 

1 


I 

1 






109 

0 

Chronic pancreatitis with 
steatorrhea 

5 


5 

i 







i 

19 

1.5 

Nontroplcal sprue 

5 



i ^ 



1 



' i 

363 

6 


•Exprcs5c<l as cubic centimeters of twentieth-normal solution of sodium hydroxide necessary* to neutralize the fatty acids liberated by 1 cc, of 
duodenal contents. 
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edematous or indurated. The degree of abnormality 
was grade 2, on the basis of 4, in two cases, grade 3 
in six cases and gi-ade 4 in two cases. In these cases 
the range of concentration of duodenal contents was 
almost as wide as it was among the normal persons 
(Tables I, II and III). Little can be said about low 
values for only one specimen was examined in all cases 
in which such values were obtained. On the contrary, 
the high values obtained in certain cases showed that 
the changes found by the surgeon do not necessarily 
mean that such changes are associated with disturb- 
ance of external pancreatic secretion. 

In eight of the cases the value for the serum lipase 
was normal. In the remaining two cases the value was 
high; in one case 3.5 cc. and in another case 8.3 cc. of 
twentieth-normal solution sodium hydroxide was re- 
quired to neutralize the fatty acids liberated by 1 cc. 
of serum. It may be assumed from these values that 
any disturbance of pancreatic function secondary to 
the changes found by the surgeon had disappeared in 
eight cases but had persisted in two cases. It is inter- 
esting that in one of the two cases in which a dis- 
turbance of pancreatic function persisted, the duo- 
denal contents contained no pancreatic enzymes, while 
in the other case the enzymes were present in normal 
amounts. In the last case, an acute distui'bance of the 
pancreatic function (acute edematous pancreatitis) 
did not prevent the secretion of enzymes. 

Chronic atrophic pancreatitis with steatorrhea. The 
concentration of pancreatic enzymes in the duodenal 
contents was studied in seven cases of chronic atrophic 
pancreatitis with steatorrhea. Pancreatic stones or 
pancreatic calcification was demonstrated roentgenolo- 
gically in five of the seven cases. A pancreatic cyst 
was present in one case while diabetes mellitus was a 
complicating factor in two of the seven cases. Amylase 
was not demonstrated in the duodenal contents in 
any of the seven cases, although fifteen specimens 
were examined (Table I). Ti-ypsin was demonstrated 
in only one case of the seven cases, in which fifteen 
specimens were tested (Table II) and in this case 
the concentration of trypsin in terms of grams of 
nitrogen per 100 cc. of duodenal contents was only 
1.5 and 1.4 gm. Lipase was present, but only in 
very small quantities in the four cases in which 
the concentration of this enzyme was determined. 
Certainly there is a marked tendency to complete 
absence of enzymes in the duodenal contents in cases 
of chronic atrophic. pancreatitis with steatorrhea. On 
the other hand, enzymes may be present in an adequate 
amount in cases of chronic pancreatitis with pancreatic 
stone but without steatorrhea. In one case not included 
in the tables the value for amylase was 4 gm. of 
d-glucose and the value for trypsin was 3.6 gm. of 
nitrogen per 100 cc. of duodenal contents. 

Nontropicttl spme. In the six cases of nontropical 
sprue, the concentration of amylase varied from 1.3 
to 14 gm. of d-glucose per 100 cc. of duodenal contents 
(Table I), the concentration of trypsin varied from 
1.7 to 9.4 gm. of nitrogen per 100 cc. of duodenal con- 
tents (Table II) and the concentration of lipase varied 
from G to 163 cc. of twentieth-normal solution of 
sodium hydroxide per 1 cc. of duodenal contents 
(Table III) . In every case of nontropical sprue in this 
series, the duodenal contents contained enzymes in 
apparently adequate amounts. The constant presence 
of enzymes in these six cases was in contrast with the 
impression that enzymes are often absent in non- 


tropical sprue. The regularity of occurrence of ap- 
parently adequate amounts of enzymes in the duodenal 
contents of patients with nontropical sprue also was 
in contrast with the regularity of their absence from 
the duodenal contents in cases of chronic pancreatitis 
with steatorrhea. Contrary to the opinions of some 
investigators, the examination of duodenal contents 
for pancreatic enzymes may be an important step 
in the differentiation of steatorrhea due to chronic 
atrophic pancreatitis and the steatorrhea of sprue, the 
two most important causes of steatorrhea. 

SUMMARY AND CONCLUSIONS 

The determination of the concentration of pancreatic 
enzymes in one or two samples of duodenal contents 
obtained in the manner described docs not always give 
a satisfactory idea of the secretory capacity of the 
pancreas. In order to secure a satisfactory idea of 
secretory capacit.v of the pancreas, it is often neces- 
sary to examine not one but many samples. 

The sample of duodenal contents chosen for anal.vsis 
.should probably be one as free as possible of gastric 
contents, but it need not contain bile. The concentra- 
tions of amylase, trypsin, and lipase in the duodenal 
contents usually run parallel, but this is not always 
the case. 

Methods described by hlcClure, Wetmore and Reyn- 
olds for determination of the concentration of amylase 
and trypsin and the method of Crandall and Cherry 
for the determination of the concentration of lipase 
appeared to give results constant enough for clinical 
purposes. Among normal persons, the concentration 
of am.vlase varied from 1.3 to 15 gm. of d-glucose per 
100 cc. of duodenal contents, the concentration of 
trypsin varied from 1.3 to 11.5 gm. of nitrogen per 
100 cc. of duodenal contents, and the concentration of 
lipase varied from 3 to 179 cc. of twentieth-normal 
solution of sodium hydroxide per 1 cc. of duodenal 
contents. The range of concentration of pancreatic 
enzymes in the duodenal contents of normal persons is 
so wide that total absence of pancreatic enzymes alone 
may be taken as evidence of abnormal pancreatic 
function if pancreatic enzymes are absent from more 
than one specimen. The repeated finding of low con- 
centrations may in all probability likewise be taken as 
evidence of diminished pancreatic function. 

The range of the concentration of amylase, trypsin 
and lipase was practically normal in the presence of 
the following conditions : intrahepatic jaundice caused 
by cirrhosis or hepatitis, obstructive jaundice caused 
bj’ a stone in, or a stricture of, the common bile duct, 
biliary disease which is associated with or a residuum 
of acute edematous pancreatitis, and nontropical sprue. 

A marked contraction of the range of concentra- 
tions of amylase, trj’psin, and lipase in the duodenal 
contents w’as found only in samples of duodenal con- 
tents taken from patients with carcinoma of the head 
of the pancreas, carcinoma of the ampulla of Vater, 
and chronic atrophic pancreatitis with steatorrhea. In 
cases of chronic pancreatitis without steatorrhea there 
was no remarkable contraction of the range of con- 
centration. 

The determination of the concentration of enzjTnes 
in the duodenal contents will aid in the localization of 
carcinoma obstructing the common bile duct when bile 
is not present in the duodenal contents. Absence of 
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Kantor — Relation of Constipation to Cancer 


times 54.2%). These figures may be presented in 

tabular form as follows; 

Table I 

Incidence of constipation (in 4,700 unselccted cases) 

All durations 54.2% 

One and one-half years or less (estimated from 
200 cases) 3.5% 

Over 1% years (estimated from 200 cases) 50.G% 


The criteria of cancer were those usually adopted in 
clinical studies, namely, characteristic roentgen ap- 
pearance; results of operative exploration, autopsy or 
pathological section; and end result as determined by 
follow-up. All cases in which there was any doubt 
whatever as to the diagnosis wore excluded. In 2 cases 
of cancer of the bowel there was some question as to 
the location of the growth, whether in the pelvic colon 
or in the rectum proper. These wei’e finally classified 
according to the best available evidence. 

RESULTS 

Cancer of the Esophagus. There were 14 cases. 
Constipation of all durations occurred in 6 or in 42%. 
Constipation over lyi years in duration occurred in 4 
or 28%. Thus the incidence of constipation is appreci- 
ably lower in cancer of the esophagus than in the 
general unselected series (51%) . Details are presented 
in Table II. 

Table II 

Incidence of constipation in cancer of the esophagus 

(14 cases) 


Constipation, all durations 

in 6 cases or 

42 %> 

Constipation, 1% years or less 

in 2 cases or 

14% 

Constipation over 1% years 

in 4 eases or 

2Sci 

Constipation, none, or 1% years 



or less 

in to cases or 

71% 

Constipation, none 

in 8 cases or 

57% 

Cancer of the Stomach. 

There were 101 

cases. 


Constipation of all durations occurred in 53 or 52.4%. 
Constipation over 1J4 years in duration occurred in 39 
or 38.6%. Thus the incidence of constipation is lower 
in cancer of the stomach than in unselected patients 
(51%). Details are presented in Table III. 


Table III 

Incidence of constipation in cancer of the stomach 
(101 cases) 


Constipation, all durations 

in 

63 

or 

52.4% 

Constipation, 1% years or less 

in 

14 

or 

13.8% 

Constipation over 1% years 

in 

Sff 

or 

ss.e% 

Constipation, none, or 1% years or less 

in 

62 

or 

61.3% 

Constipation, none 

in 

48 

or 

47.5% 


Cancer of the Colon. There were 45 proven cases. 
Constipation of all durations occurred in 28 or 62%, 
or somewhat more frequently than in the general un- 
selected series. However, constipation over lyi years 
in duration occurred in only 19 or 42%, an incidence 
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appreciably lower than the basic figure of 51%. Details 
are presented in Table IV. 

Table IV 

Incidence of constipation in cancer of the colon 
(45 cases) 

Constipation, all durations in 28 or 62% 

Constipation, 1% years or less in 9 or 20Vf’ 

Constipation, over 414 gears in Iff or 4ff''e 

Constipation, none, or 1% years or less in 26 or 57C<- 

Constipation, none in 17 or 37% 


Cancer of the Rectum. There were twenty cases. 
Constipation of all durations occurred in 12 or 60%. 
Constipation over years in duration occurred in 10 
or 50%, an incidence no higher than that in the 
general unselected series (51%). Details are presented 
in Table V. 

Table V 

Incidence of con.stipaiion in cancer of the rectum 
(20 cases) 


Constipation, all durations 
Constipation, 1% years or less 
Constipation, over gears 
Constipation, none, or less than 
1% years 
Constipation, none 


in 12 cases or 60% 
in 2 cases or 10% 
in 10 eases or 50% 

in 10 cases or 50% 
in 8 cases or 40% 


DISCUSSION 

Docs Constipation Cause Cancer? The figures cited 
above give little if any support to the belief that pre- 
existing constipation plays any significant role in the 
etiologj’ of digestive tract cancer. Summarizing the 
evidence, we find the following: 


Table VI 

Incidence of comtipation in digesthte tract cancer 


Esophagus 

All durations 

42% 

Over 1 yean 
28% 

Stomach 

52% 

38% 

Colon 

62% 

42% 

Rectum 

60% 

SOT?’ 

Average 

54'^e 

ss.srfc 

In 4,700 unselected cases 
including non-cancer 

54% 

51% 


In other words, the average incidence of consti- 
pation of all durations in cancer of the alimentary 
tract, all locations, is e.xactly the same as its incidence 
in an unselected series of 4,700 cases, namely 54%. 
However, the average incidence of long standing 
constipation in cancer is distinctly less than in the 
general series. 

Does Cancer Cause CoTistipation? On the other 
hand, there is positive evidence that cancer may be 
regarded as a cause of constipation. In this connection 
it should be appreciated that the interwil used in this 
study to indicate the duration of cancer before medical 
advnee is sought years) is probably very con- 
servative. As a matter of fact, no one yet knows how 
long cancer may exist in the body wthout giving 
localizing evidence of its presence, much less without 
causing general or remote s\Tnptoms, such as consti- ' 
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pation, which may readily be overlooked or taken for 
granted by the patient. At any rate, cases of digestive 
malignancy have been known to exist much longer 
than \yi years. Thus Pfahler (4) has recently re- 
ported a case of stomach cancer which tasted for 7 
years without giving rise to gastric symptoms. 

If we restrict our attention to the arbitrary lJ-5 
year period mentioned above, we find from analysis 
of our material, the following; 

Table VII 

Development of constipation in digestive cancer in the 
jy years preceding medical observation ("recent 
constipation") 

In esophageal cancer recent constipation occurred in 14 % 

In gastric cancer recent constipation occurred in 14% 

In colonic cancer recent constipation occurred in 20% 

In rectal cancer recent constipation occurred in 10% 
Average in all cancers recent constipation 

oeenn ed in H.Sfo 

In the general series recent constipation occurred in 3.5% 


In other words, it seems safe to conclude that cancer 
of the alimentary tract, regardless of location, is a 
cause of constipation in about 14.5% of patients previ- 
ously free from this type of bowel malfunction. This 
is about 4 times its frequency in unselected cases. It 
should be repeated that these figures are on the con- 
servative side because; (1) They do not take into 
account those patients previously constipated in whom 
constipation was increased in severity during the 
interval under discussion; (2) they do not include 
possible cases in which constipation came on for the 
first time as a result of cancer existing longer than 
1% years. 

The thesis that constipation is the result of cancer 
is also supported independently by a scrutiny of un- 
selected constipation cases. As a matter of fact, it is 
rare for constipation to develop recently, i.e. within 
I’f’ years of the time of seeking medical aid. In the 
majority of cases constipation is a life-long condition 
beginning during the youth or childhood of an indi- 
vidual. A comparison of the incidence of “recent 
constipation” in non-cancerous and in cancerous indi- 
viduals is shown in Table VIII. 

Hence it appears that “recent constipation” is at 
least 5 times as common in cancerous as in non-cancer- 
ous cases. 

Relation of Site of Cancer to Constipation. It is 
interesting to observe that the incidence of consti- 
pation apparently increases as one follows the course 
of carcinoma from the proximal to the distal portions 
of the alimentary canal. This is apparent from a con- 


sideration of Table VI, in which the site of cancer is 
presented in anatomical order. 

The explanation of this phenomenon may possibly 
reside in the fact that the nearer the growth is located 
to the end of the alimentary tract the greater the 
interference with normal bowel evacuation. 


Table Vlll 

Relation of "recent constipation” to constipation of all 
dnraiimis in canccrons and non-canccrons patients 


In non-selected constipated cases recent 
constipation occurred in 

6.6% 

In non-cancerous constipated cases recent 
constipation occurred in 

6.0%* 

In all constipated digestive cancer cases recent 
constipation occurred in 

27.0% 

In constipated cancer of esophagus cases recent 
constipation occurred in 

33.0% 

In constipated cancer of stomach cases recent 
constipation occurred in 

26.0% 

In constipated cancer of colon cases recent ■ 
constipation occurred in 

32.0% 

In constipated cancer of rectum cases recent 
constipation occurred in 

17.0% 


*Of the 13 “rocenV’ cnscs cncountcrctl in the 200 constipated patients 
used in preliminary review (Table I)* 10 were non-cancerous, 
piving the above incidence of 5 per cent. 


SUMMARY 

1. One hundred and seventy-nine cases of cancer 
involving the esophagus, stomach, colon, and rectum 
ivere analyzed for the incidence of constipation. The 
resulting findings were compared with a similar 
analysis of 4,700 unselected patients suffering from 
various digestive disorders. 

2. Constipation of all durations occurred on the 
average as frequently in the cancer cases as in the 
general series. 

3. Constipation of years duration or less 
{“recent constipation”) was relatively' much more 
frequent in the cancer cases than in the general series. 

4. Accordingly, there is no evidence that consti- 
pation is the cause of digestive tract cancer. 

5. Conversely, there is evidence that digestive 
tract cancer causes constipation. 

6. The incidence of constipation increases as one 
follows the course of cancer from the proximal to the 
distal portion of the alimentary canal. 
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Chronic Regional Enteritis Occurring in Three Siblings 
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S EARCH of the literature as far back as 1806 re- 
veals reports of cases of disease of the small in- 
testine of a type which, since 1932, we have noted to 
be apparently of increasing frequenc}\ This disease 
we now classify under the elinicopathologic term either 
of "regional enteritis’’ or “enterocolitis.” 

Several clinical features of thrombo-ulcerative 
colitis and of regional enteritis are similar but there 
is one manifestation which is distinctly characteristic 
of each. Colitis does not invade the small bowel except 
as a late complication of a seriously progressive dis- 
ease and, in turn, regional enteritis originates in the 
small bowel and only as it progresses does it extend 
into the colon. We have frequently observed extensive 
enterocolitis (lower part of the ileum and right 
portion of the colon) at operation, at which time an 
ileocolonic stoma has been established. A few weeks 
later, when resection of the ileocecal coil has been 
undertaken, the disease in the colon has disappeared, 
although the terminal portion of the ileum has re- 
tained all the characteristics of chronic, regional enter- 
itis. The disease may progress throughout the colon 
but it is our belief that its primary focus is in the 
small intestine. Hence, regional enteritis would ap- 
pear to be the first, and enterocolitis the second, step 
in the evolution of this unusual process of unknown 
etiology'. 

Another unique feature of either colitis or enter- 
itis is the rarity' of its occurrence in more than one 
member of a family. Among some 2,500 patients with 
chronic ulcerative colitis seen at The Mayo Clinic, 
there were only about fifteen familial pairs; that is, 
a parent and a child, or t\v'o siblings. Crohn (2) re- 
ported regional enteritis as afflicting two sisters. Our 
report deals with regional enteritis affecting two 
sisters and one brother of a Jewish family. Moreover, 
a second brother has a bowel disturbance which pos- 
sesses many features in common with the disturbance 
affecting the others but an examination of his colon 
and ileum has not been obtained. 

Of additional interest is the fact that the three 
siblings represent three phases of regional enteritis. 
In Case 1 the condition was limited to the terminal 
portion of the ileum. In Case 2 the terminal portion 
of the ileum and the cecum, and later, multiple areas 
in the small bowel were involved. In Case 3, the 
terminal portion of the ileum was affected and there 
was also irregular but extensive involvement of the 
colon as far as the splenic flexure. Reports of the three 
cases follow: 

REPORT OF CASES 

Cnsf 1. The brother of the two women was aged thirtv- 
five years when he came to the clinic in 1933, at which 

■*^I)i\ision of Medicine. The JInjo Clinie. 

^Fellow in Mciicine. The Mavo Foundation. Rochester. Minn. 

Snbmittci March 13. 1539. 


time an anal fistula was treated by' operation. No diarrhea 
or constipation was noted at that time. In 1937, he was 
subjected to much worry and nervous tension due to 
business reverses and he began to have diarrhea with 
passage of about six stools a day. The stools were loose 
and W'atery; they contained no blood or pus but their 
passage often was accompanied by a cramping feeling 
across the lower portion of the abdomen, mostly' on the 
right side. Gas and a sensation of fullness also were noted 
and appeared about two hours after eating. The man would 
often feel a “knot” in the right lower quadrant of the 
abdomen: this sensation was relieved by the passing of 
loose fecal material. On many' days only' loose stools were 
noted. The drinking of cold water would increase the 
distress and diarrhea. The patient always ate hurriedly 
and was of a highly nervous temperament. 

Physical examination disclosed no abnormality. Re- 
sults of studies of the blood were negative. Other 
than to demonstrate the presence of mild pruritus, 
anal and proctoscopic examination gave negative re- 
sults. Roentgenologic examination, follow'ing barium 
enema, revealed ulcerative hyperplastic ileitis involv- 
ing about 15 inches (37 cm.) of the terminal portion 
of the ileum (Fig. 1). Ileocolostomy, with rc.section of 
the diseased portions, was advised but the patient was 
not prepared to remain. 

Comment on Cuec 1. This case illustrates the un- 
complicated type of regional enteritis which involves 
only' the terminal portion of the ileum. The disease 
appeared to be sharply limited to this segment and the 
patient presumably yvould have been cured by' ileo- 
colostomy and resection. He was strongly urged not 
to delay surgical intervention, because the danger of 
delay had been so well illustrated by' the cases of his 
sisters, as vill be seen. Another feature in his case 
was the association of emotional stress with the onset 
of his bowel symptoms. We do not think that nervous 
and psychic trauma actually' cause inflammation of 
either the small or large bowel, but since nervous and 
p.sychic trauma so frequently accompany this type of 
intestinal inflammation, we feel that they may well be 
contributing factors. 

Case 2. One sister, aged twenty-two years, when she 
was first examined at the clinic, had enjoyed good health 
until 1928, when frequent loose stools had been noted. 
Diarrhea had persisted at intervals until 1931, when 
marked diarrhea developed, associated with postprandial 
di.stress and cramping pains throughout the lower part of 
the abdomen. Blood or pus had not been noted in the 
stools. The patient’s illness had porsi.=ted and she became 
weak. Anorexia, loss of weight and insomnia had been 
prominent complaints. .She had noted some tenderness of 
the right side and in January, 1932, her appendix had 
been removed. The patient said that the surgeon had 
reported the appendix to be involved by tuberculosis. 
.A.Uhough the incision had healed promptly, the operation 
seemed only to increase the severity of the symptoms. 




Fitr. 1. Anteroposterior roentgenogram, made on De- 
cember tf, 1!)38, of the colon of a male, thirty-five years 
old. having ulcerative, hyperplastic ileitis involving ap- 
proximately 15 inches of the terminal portion of the ileum, 
Mhich is visualized here only with difficulty as it joins the 
cecum from below and on the posterior aspect of the 
ccnim. 

When first seen at the clinic in May, 1932, the woman 
was passing four to five watery stools a day, accompanied 
by much gas and cramping pains in the lower portion of 
the abdomen. Her weight had diminished from 130 to 85 
poiind.s (.39 to 39 l:g.). She had a low grade fever, her 
temperature being approximately 99.8” F. Her .skin was 
dry and scaling. In the lower right quadrant of the ab- 
domen a rather soft, tender mass was palpable. Moderate 
edema extended half-way to her knees. 

The concentration of hemoglobin was 12.2 gm. per 100 
cc. of blood; erythrocytes numbered 4,420,000, and leuko- 
cytes 10,900 per cubic millimeter; and the differential 
count was normal. The concentration of total gastric acids 
was 58 unit.s, and of free hydrochloric acid, 30 units 
(Tdpfer’s method). The stools were negatWe for parasites 
and ova. The only abnormality revealed at proctoscopy 
was an anal fi.ssure. The presence of an old, healed, right 
apical tuberculous lesion was found roentgenologically. 
Roentgenologic examination following a barium enema 
di.scioscd that the tip of the cecum and the terminal 
portion of the ileum were involved in a mass of pericec.al 
adhesions (Fig. 2o). The distal portion of the colon was 
normal. 

A tentative diagnosis of ileocecal tuberculosi.s was made 
and surgical intervention was undertaken on Slay 31, 1932. 
The terminal portion of the ileum was found to be thick- 
ened and joined to an infiltrated and adherent cecum. End- 
to-side, ileotransverse colostomy was done with the intent 
of resecting the involved portion later. The patient made 
a good recovery and was sent homo on June 18, 1932, at 
which time she wa.s passing only two stools a day and 
was experiencing no pain. She remained well and gained 
40 pounds (18 kg.). But in June, 1933, shortly before 
being married, she complained of a sensation of fullness 


in the abdomen, of gas and diarrhea and of loss of 15 
pounds (7 kg.). 

The ivoman returned to the clinic in May, 1935. A 
roentgenogram of the colon, made at this time, disclosed 
only slight deformity of the tip of the cecum. She was 
instructed to follow a low residue diet and a life as free 
from strain as possible, and she was given tincture of 
iodine and dihydranol to take by mouth. She maintained 
fairly good health until January, 1936, when diarrhea re- 
curred along with much gas, anorexia, severe abdominal 
cramps, foul, fatty stools, loss of weight and strength and 
occasional fever. Again no blood was noted in the stools. 
The symptoms increased in severity , until the patient re- 
turned to the clinic in October of 1930. At that time slie 
weighed 98 pounds (44 kg.) and appeared to he seriously 
ill. Loud peristaltic sounds could be heard and the ab- 
domen was distended by dilated loops of intestine. Ex- 
amination following a barium enema revealed persistence 
of the slight deformity of the tip of the cecum and loss of 
distinctness of the mucosal pattern about the ileocolonic 
stoma (Fig. 26). 

Surgical exploration was carried out on November 2, 
1936. The terminal portion of the ileum, which had been 
left with an inverted stump, had shrunk to about a third 
its normal size. In the ileum wore many thickened, ede- 
matous partially obstructing processes due to localized in- 
flammation; dilatation and thickening were present in 
segments proximal to the obstructed portions. The portion 
of the ileum which was diseased was larger than the 
portion which was normal. At the distal end of the 
jejunum there was a largo, inflammatory mass involving 
4 inches (10 cm.) of this portion of the bowel, above which 
the bowel was markedly dilated. Entei'o-anastomosis was 
performed, joining the jejunum to the ileum around this 
mass. The ileum, which showed evidence of twisting at 
the ileocolonic stoma, was sutured for 6 inche.s (13 cm.) 
to the transverse colon and parallel with it. The patient 
made a good recovery and was dismissed from the hospital 
eighteen days after operation, experiencing only occasional 
cramping pain and passing two or three stools a day. She 
returned home with instructions to take dysentery vaccine 
made from the Flexner and Sonne-Duval strains of bacilli, 
because her blood serum had weakly agglutinated these 
strains. When we heard from her in November, 1938, she 
weighed 128 pounds (58 kg.) and felt well. At this writing 
she was six months pregnant and stated that her bowel 
movements were more regular than at any other time of 
her life. 

Comment on Case 2. Crohn, Ginzburg and Oppen- 
heimer (1) presented their description of this disease 
in May, 1932, and it was published in October. Con- 
ditions found at surgical operation at the clinic con- 
vinced us that tuberculosis was not the cause of the 
disorder ; this patient was one of a gradually incre.ns- 
ing group rvhose correct classification seemed estab- 
lished by the report of the investigators named. In 
retrospect, and with increased knowledge, we now 
wish that the terminal portion of the ileum and the 
right portion of the colon had been resected not later 
than at the patient's second- visit to the clinic in June, 
1933. Surely she was having an exacerbation of the 
condition, but of course, no one knows if there were 
then early areas of enteritis in the ileum proximal to 
the site of the ileostomy. Moreover,- the severing of 
the ileum for the anastomosis precluded any .satis- 
factory check as to the status of its terminal .segment. 
At the time of the woman’s third examination, in 
November, 1936, she was almost as ill as she had been 
when we first had seen her in 1932. Operation in 1936 
disclosed such extensive damage to the ileum that we 
had little hope for hen improvement. It is amazing 
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Fig. 2«. Anteroposterior roentgenogram, made on May 20, 1932, of the colon of a female, twenty-two ycais old 
(sister to the male of Fig. 1), in which the cecum and the tei-minal portion of the ileum are seen to be involved by in- 
flammatory disease. Pericecal adhesions are present about the tip of the cecum and the terminal portion of the ileum ; but 
that portion of the colon distal to the cecum is normal; b, anteroposterior loentgenogram of the same patient, made on 
October 7, 1938. The mucosal pattem of the site at which an end-to-end ileotransverse colostomy w.as performed in 1932 
is seen here to be indistinct. The tip of the cecum still exhibits the same deformity that had been observed previously. 


and gratifying to us to know how well she has been 
since then. Whether or not the strain of pregnancy 
will cause an exacerbation cannot be foretold, but the 
danger is obviously considerable. The ultimate prog- 
nosis in cases of extensive regional enteritis is un- 
favorable (3). 

Case S. The second sister, aged twenty-four years, was 
examined at the clinic on May 25, 1932. As in her sister’s 
case, abdominal distress had developed and finally she had 
been operated on in 1929. A diagnosis of acute appendi- 
citis had been made. The wound healed well but diarrhea 
developed; she passed eight to ten loose, watery stools a 
day and had cramps, gas and abdominal distress. She had 
not seen blood in the stools. She suffered from marked 
anorexia and weakness. Treatment for chronic ulcerative 
colitis had been instituted by her physician at home. Her 
weight declined from her norm of 125 pounds to G7 pounds 
(57 to 30 kg.) in the following six months. Under treat- 
ment r\ith serum and general measures, she had been able 
to resume work bj' February, 1930. She had gradually 
gained until she weighed 108 pounds (49 kg.) v.hen she 
came to the clinic in IMay, 1932. At that time, she com- 
plained of fatigue, weakness and urgency of defecation, 
especially after the noon meal. There was an associated, 
indefinite abdominal distress. 

On physical examination she appeared undernourished, 
high-strung and nervous. There was slight tenderness 
over the lower portion of the abdomen. 

Examination of the blood disclosed the following; Con- 
centration of hemoglobin, 12.3 gm. per 100 cc.; erythro- 
cytes, 4,040,000 and leukocytes 7.800 per cubic millimeter; 
differential count, normal. Proctoscopic examination dis- 
closed two rectal polyps and hemorrhoids. Roentgenologic 


examination of the thorax gave a negative result but that 
of the colon following a barium enema disclosed a filling 
defect immediately pioximal to the hepatic fiexuie (Fig. 
3«). 

In view of the lesion in the ascending colon, opcr.ation 
was pcrfoimed on June 3, 1932, The colon and the teim- 
inal portion of the ileum were seen to be contracted, in- 
flamed and covered with a thin exudate. The mesentciy 
was thickened at the ileocecal coil. The colon was ap- 
parently normal between the cecum and the lesion at the 
hepatic flexure. 

The surgeon commented that the bowel had the appear- 
ance of being involved by chronic ulcerative colitis or by 
diffuse polyposis in a.ssociation with much infection. The 
abdomen was closed after exploration only. The post- 
operative course was uneventful and the patient was dis- 
missed on June 18. At that time, she was passing only 
two stools a day. She was given vaccine for ulcerative 
colitis, to be administered at home. Recovciy was lapid 
and by the spiing of 1937 she weighed 118 pounds (.53 
kg.). During this interval she was passing two soft stools 
daily, and only occasionally did she experience cramping 
pains or diarrhea. In the spring of 1937 severe bronchitis 
developed and was followed by diarrhea with passage of 
about six stools a day. This diarrhea soon subsided. 

In July, 1937, the patient became pregnant and during 
the succeeding nine months was ill with diarrhea; sharp, 
colicky, abdominal pain occurred with passage of the 
stools and also after meals. Bec.ause of her poor general 
condition, she was delivered by cesarean section in April, 
1938. Following delivery, she was bedridden. Diarrhea, 
with passage of from eight to ten stools daily, continued 
but no blood or pus was noted on gross inspection. Her 
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meats. Improvement was slow and when this paper 
was written there was no immediate prospect that 
operation would be performed. Hence, it was hoped 
that a period at home might hasten her improvement. 
In this case, as far as could be determined from the 
roentgenogram, the disease e.xtended from the termi- 
nal portion of the ileum to the splenic flexure of the 
colon. If this is correct, there is reason to hope that 
a remission may ensue. If such occurs, the surgeon 
may be able to effect a shunt, so to speak, around the 
diseased portions, as well as to resect the segment 
affected by enterocolitis. 

SUMMARY 

Three siblings, two sisters and a brother, have been 
found to exhibit various manifestations characteristic 


of regional enteritis. The occurrence of this disease 
in three members of one family is uncommon. The 
great difficulties that may arise in the management of 
this disease are illustrated by the cases of the sisters. 
In the light of present knowledge, resection of the dis- 
eased portion is the therapeutic procedure of choice 
but a better understanding of this unusu.al disease 
may, in the future, offer a less radical treatment. \Vc 
feel that enterocolitis is a late stage in the progress 
of regional enteritis. 
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T he diminution in gastric secretion which occurs 
in cases of gastric malignancy has long been recog- 
nized. Evidence has also been produced on several 
occasions which suggests that a similar reduction in 
stomach secretion is found in patients with extra- 
gastric malignancy. Fenwick (1) in 1880 made careful 
histologic studies of the gastric mucosa in a series of 
cases of carcinoma of the breast and uterus, and in 
many of these found marked atrophy of the gastric 
mucosa. Ewald (2) reported gastric anacidity and 
mucosal atrophy in a patient with a carcinoma of the 
duodenum situated 2 cms. below the pylorus. The 
anacidity and mucosal atrophy in this case were 
probably due to pyloric occlusion or pyloric spasm and 
gastritis. Moore, Alexander, Kelly and Roaf (3) in 
1905 investigated 17 patients with “malignant disease 
of organs other than the stomach.” They concluded 
that “the absence of free hydrochloric acid in cancer 
of the stomach is not due to local action in that organ, 
for hydrochloric acid is absent or reduced greatly in 
amount whatever may be the situation in the body of 
the growth.” Riegel (4) observed lowered gastric 
acidity in eases of carcinoma of the esophagus. 
Friedenwald and his collaborators (5 and 6) carefully 
investigated gastric secretion in patients with extra- 
gastric malignancies. In a large proportion of these 
cases they found lowered gastric acidity which per- 
sisted “even after removal of the cancerous mass." 

If this lowered gastric acidity in association with 
extragastric malignancy actually does occur, it would 

*Aid,.a by the Max Folk Memorial Fund and the Henry Levy Fund. 
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Michael Recce Hospitnl. Chicafjo. 

Submitted February 21, 1939. 


be of considerable significance for two main reasons. 
First the reduction in acid content of the stomach se- 
cretion would serve as a useful diagno.stic aid in 
questionable cases of malignancy, and secondly, it 
might reveal a hitherto unknown relationship between 
gastric secretion and malignant growths. 

It was for the purpose of determining experi- 
mentally if extragastric carcinomas are accompanied 
by impaired gastric secretion that this inve.stigation 
was undertaken. 

MATERIAL AND METHODS 
The determinations wore carried out on rabbits 
which had been inoculated with the Brown-Pearce 
rabbit cai-cinoma.+ The latter is a highly malignant 
carcinoma of the testis which metastasizes extensively 
and rapidly produces a diffuse carcinomatosis. Tumors 
were also transplanted into the .anterior chambers of 
rabbit’s eyes and suspensions of tumor cells were 
inoculated intravenously. In all. 15 tumor rabbits were 
used, 14 of which had bilateral primary testicular 
tumoi's with extensive metastases to all the thoracic 
and abdominal viscera, one had a large tumor of the 
eye, and one had been inoculated intravenously with 
a suspen.sion of tumor cells producing an ovenvhelm- 
ing carcinomatosis. In order to ensure a more fulmi- 
nating carcinomatosis the animals were also treated 
with 1:2:5 :G-dibenz.anthracene as described in a 
previous communication (7). 

In order to determine the normal values for gastric 

^Thi« tumor vas supplictJ through the courtesy of Dr. J. ti. Mnrj)h> of 
the RocVcfeller for Medical Research. 
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acidity and pepsin in our rabbits gastric analyses were 
done on 5 normal rabbits. 

Gastric analyses were also done on two rabbits re- 
ceiving injections with l:2:6:6-dibenzanthracene to 
determine whether or not this substance might affect 
gastric secretion. 

The determinations were done twice weekly. The 
animals were starved for 24 hours before aspiration 


and for pepsin 8.30. Only in an occasional tumor 
animal did the gastric acidity values fall below this 
level, the average values for all the tumor animals 
being higher than this level (Table II), the average 
free acid being 80, the total acid 153 and the pepsin 
5.42. In tumor rabbit No. 13 the free acid dropped to 
24 and the total acid to 85. However, as was proven 
at autopsy one day after the first aspiration, this 


Table I 

Average values for gastric secretion in each animal 



1 CONTROLS 


Rnbbit No. 

1 

2 j 3 ! i 

[ 

1 ^ 

B 

9 

1 

; 10 

11 

No. of pnstric 
ns'pirations i 

1 o 

^2 G 3 

3 

4 : 

2 

4 

6 

Free acid 

104 

' 13 j 86 j SO 

76 

67 i 

96 

87 

66 

T«)tal acid | 

125 

1 40 129 I 163 

1 146 

126 ^ 

167 

134 

90 

PeppJD 

11.21 

i ^ 1 

6.78 3.96 6.27 

‘ 1 

13,2S 

8.58 

.93 1 

2.60 j 

7.10 


in order to obtain partial evacuation of the stomach 
without which gastric juice could not be aspirated. 
The technique of aspiration was as follows: A No. 16 
urethral catheter was slowly passed over the rabbit’s 
tongue, the forefinger of the operator’s hand being 
kept in the animal’s mouth between the jaws, thus 
compelling the animal to perform chewing movements. 
In this manner the tube was directed down the esopha- 
gus and prevented from entering the trachea. Five to 
ten cems. of gastric juice could usually be aspirated 
without great difficulty. The gastric juice was titrated 
for free and total acidity using Topfer’s reagent, 
phenolphthalein and NIO sodium hydroxide. The 
values for acidity are e.xpressed in clinical units, i.e. 
cems. of N 10 HCl in 100 cems. of gastric juice. Pepsin 
determinations were done by the modified Mett method 
(8). Pepsin values are e.xpressed in Mett units, i.e. in 
squares of the average digestion of the Mett tubes. 

Careful histologic studies of the gastric mucosa 
were also done in several of the tumor animals to de- 
termine if any mucosal atrophy occurred as described 
by Fenwick (1). 

RESULTS 

A few of the animals did not tolerate the aspiration 
procedures well and died, usually of a bronchopneu- 
monia following the first or second aspiration. In most 
of the rabbits, however, it was possible to obtain at 
least four or five samples of gastric juice before the 
animals succumbed to the effects of the carcinomatosis, 
cachexia and usually a terminal bronchopneumonia. 
At autopsy an extensive spread of the carcinoma to 
lungs, liver, spleen, kidneys, lymph nodes and other 
organs was found in all the tumor animals. The 
average duration of life following the first appearance 
of the tumor was usually three to five weeks. 

An analysis of Table I shows essentially that there 
is very little variation in gastric secretion between 
normal anim.als and cancer animals. In only an oc- 
casional rabbit was there any reduction in gastric 
acidity. Even in those animals which died with 
marked cachexia and extensive carcinomatosis normal 
values for free and total acid and for pepsin were ob- 
tained in nearly all cases. In the normal animals the 
average value for free acid was 74, for total acid 121, 


TUMOR RABBITS 


12 

13 

14 

1 

16 

16 

fl 
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10 

20 

1 

I 21 

22 

23 
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1 
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5 
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3 

1 

65 

24 
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9G 
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66 
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71 
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76 
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ISS 

166 
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16? 
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in 
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26.83 

2.B2 

10 : 

4.39 

1 

3.89 

|2.21 

1 

|9.SS 

1 1 

3.72 

3.87 

2.16 
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rabbit had a bilateral bronchopneumonia and was ex- 
tremely cachectic in addition to having a diffuse carci- 
nomatosis at the time the gastric juice was obtained. 
It is an established fact that a severe infection with 
high fever such as a bronchopneumonia ivill cause a 
reduction in gastric acidity. This is further substanti- 
ated by the fact that control rabbit No. 2, without 
tumor growth had low levels for gastric acidity (free 
acid 13, total acid 40) and at autopsy following the 
second aspiration was also found to have a bilateral 
confluent bronchopneumonia. Even tumor rabbit No. 
23, which had been inoculated intravenously with a 
suspension of tumor cells and which at autopsy was 

'Table II 

Average values for gastric secretion m the scries of 
normal rabbits and in the scries of rabbits with 
cxtragasf7ic carcinoma 



Controls 

Tumor Robbits 

Number of rabbits 

5 

16 

Total number of castric 
aspir.Ttions 

i 

19 ; 

47 

Free acid ^ 

74 

SO 

Total ncid 

121 

153 

Pepsin 

S.30 i 

1 

5.42 


found to have hundreds of tumor nodules scattered 
throughout the various organs, had a free acidity of 
7G and a total acidity of 111. 

Confirming various authors we noted that in those 
animals with low gastric acidity the pepsin values 
were elevated, and that in animals with high acidity 
values for pepsin were diminished. 

In the two normal rabbits treated with 1:2:5:G- 
dibenzanthracene to determine whether this substance 
might affect gastric acidity no essential changes in 
gastric secretion were observed. 

Histologic studies of the gastric mucosa of rabbits 
with diffuse carcinomatosis failed to reveal any evi- 
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(lence of mucosal atrophy as reported by Fenwick (1). 

AH of the tumor rabbits developed a moderate 
secondaiy anemia, the hemoplobin levels ranging from 
G0%-7o%, and the red blood cell count from 4,000,000- 
5 , 000 , 000 . 

DISCUSSION 

The above described e.xperiments provide fairly con- 
clusive evidence that in rabbits the secretion of the 
stomach is not affected by extragastric malignant 
tumors. In only one of the tumor rabbits (No. 11) 
was a progressive drop in the free and total acid con- 
tent of the gastric juice noted, but .as mentioned above 
this animal had a bilateral bronchopneumonia at the 
time the gastric secretion was obtained. The reduction 
in gastric .acidity in this case was probably due to the 
overwhelming infection and fever. In a few of the 
other tumor rabbits occasional low acid values were 
observed, but they invariably returned to normal levels 
even though the tumors continued to grow progres- 
sively and the animals became more and more ca- 
chectic. 

If we are to .apply these results to man the con- 
clusions described by the authors mentioned above 
must be doubted; this is supported bj’ obsenaations of 
other authors: Comfort, Butsch and Eusterman (9) 
studied gastric acidity in 89 patients before and after 
the development of carcinoma of the stom.ach. The 
gastric acidity was low in 79 of these subjects before 
gastric carcinoma developed; a number of these cases 
were investigated m.any years before the malignancy 
appeared. Another important fact which must be con- 
sidered in evaluating the results obtained by the 
earlier investigators is the well known observation 
that in the age group in which malignant gi'owths 
usu.ally appear a high incidence of hypoacidity or 
anaeidity is found in a normal popul.ation. In the 
series of cases described by Friedenw.ald .and Rosen- 
thal (G) of the 29 patients, 13 were males ranging in 
age between 42-69 with an average age of 54, and IG 
were females whose ages ranged between 38-C2 yeai-s 
with an average age of 52 years. According to a 
st.atistic.al study made on a vast number of subjects 


by V.anz.ant, Alvarez, Eusterman, Dunn and Uerkson 
(10), the percentage of true and apparent achlor- 
hydria in m.ales between 50-54 is 19.5G and IS-n';. 
I'espectively and in women it is 22.8fr and lo.S';;. re- 
spectively. These authors also showed that in man the 
free and total acid diminish considerably with advanc- 
ing age. It is apparent therefore that in the relatively 
small series of eases reported by Friedenwald and 
Rosenthal the author.s are not justified in ascribing 
the reduced gastric acidity to the malignant growths 
.since most of their patients f.all into the age group in 
which achlorhydria is fairly common in normal indi- 
viduals. 

SUJIJIARY AND CONCLUSIONS 

G.astric secretion was inve.stigated in a series of IG 
rabbits with Brown-Pearce tumors in an attempt to 
substantiate the clinical observation that human 
beings with extragastric m.alignancie.s have diminished 
gastric acidity. No alteration in gastric acidity or 
pepsin was observed even in anim.als with extensive 
carcinomatosis. 

These findings together with the observation that 
dimini.shed gastric acidity may bo present long before 
the appearance of a malignant tumor, and the fact 
that a higher incidence of achlorhydria and diminished 
gastric acidity occur normally with advancing age 
load to the conclusion that reduced acid secretion in 
the stomach in cases of extr.agastric malignancy has 
not been established beyond doubt. 
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The Gastro-lntestinal Onset of Pulmonary Tuberculosis" 

By 

H.ARRY GAUSS, M.D. 

DENVER. COLORADO 


T he onset of pulmonary tuberculosis is extremely 
variable. At times it fails to be recognized by both 
patient and physician. Tuberculosis is a disease of 
many manifestations. Like syphilis, it may masquer- 
ade as other ailments. Seldom does it affect two 
persons in exactly the same manner. Even when two 
individuals of the same age, se.x, and approximate 
station in life develop pulmonary tuberculosis of the 
same lung area, nevertheless their respective clinical 
courses may be entirely different. One of them may 
have a normal temperature, the other has a fever; one 

•^From the Doparlnient of Medicine. University of Colorado. 

Read before the Colorado Tuberculosis Society, February 15, 1039. 
Submittwl February* 24, 1939. 


carries on his work, the other is bed-fast; one lives, 
the other die.s. 

W. G. Brown (I), a lay victim of tuberculosi.K, was 
writing his “Confe.ssions of a T. B.” in 1914, when he 
was interrupted by the Grim Reaper before he could 
complete his task. His unfinished manuscript appeared 
posthumously in the Atlantic Monthly in which he de- 
.■icribes his “initiation into the brotherhood of the 
T. B.S.” 

“A word about the way we enter it.” be wrote, “of 
the initiation into our brotherhood. Unfortunately it 
is not always the same. On the contrary, the entrance.s 
are innumerable, however sole the exit. Indeed the 
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initiation varies so widely that one would not be far 
wronjr in saying that it is never the same twice. Yet 
many initiations have certain features in common, 
and in a general way it may be said that all belong to 
one of two great classes, the .sudden and the pro- 
tracted.” 

Most writers agree with this general classification 
of the onset of pulmonary tuberculosis, namely, the 
sudden and the protracted. 

The sudden onset is the less common form. An ex- 
ample of it occurs in the patient who has heretofore 
considered himself in the best of health, when 
suddenly without apparent warning feels a warm sen- 
s,ation in his thro,at and brings up a mouthful of blood. 

The protracted onset is the more common form. 
Usually it begins with a cold, the same sort of cold 
that the patient has had for several wnnters; but 
whereas the cold has previously subsided under some 
favorite remedy, this time the cold persists in spite 
of the best efforts to dislodge it, Inste.ad it is followed 
by the appeai-ance of flushes, fever, fatigue, sputum, 
lo.ss of weight and other symptoms which direct at- 
tention to the lungs, and examination discloses the 
tuberculous nature of the ailment. 

The protracted is the common form of the "initia- 
tion into T.B. . . yet the entrances are innumerable.” 
Pishberg (21 states that the onset may at times 
suggest cardiovascular disease, anemias, menstrual 
disorders, dyspepsias or neurastheniiis. "In many 
patients," he writes, "the gastro-intestinal symptoms 
are so pronounced that they completely mask the 
underlying pulmonary nature of the disease, and the 
patient may be treated for 'stomach trouble’ for some 
time before the true nature of the disease is un- 
covered.” 

Our attention was directed to the gastro-intestinal 
onset of pulmonary tuberculosis by a patient who 
complained of dyspepsia, nausea and vomiting for a 
number of years. During this time there wms never 
any suggestive pulmonary involvement beyond the 
usual winter colds. Her tuberculosis was accidently 
uncovered during a routine school examination when 
.she was found to httve a positive tuberculin test, which 
later was shown to be a manifestation of an active 
pulmonary tuberculosis. Under sanatorium treatment 
for the tuberculosis, the digestive symptoms com- 
pletely subsided. 

Case I. Gastro-intestinal Onset of Pulmonary Tubercu- 
iosi.s. 

K. E., a girl of sixteen, had been troubled with attacks 
of dyspepsia for several years. These would begin 
commonly after the evening meal or if she overloaded her 
stomach. A disagreeable feeling manifested itself in the 
upper abdomen accompanied by nausea and sometimes 
vomiting. These spells would last for five to ten minutes 
and then subside. For some time afterwards she would 
lose her appetite for food, also she would lose a few pounds 
in weight, which she would regain later with the return 
of the appetite. The attacks occurred once a month. 

-Aside from these dyspepsia attacks, she had enjoj-ed 
good health, with the exception of the usual diseases of 
childhood and occasional winter colds from which she 
always promptly recovered. 

During a routine school examination she was found to 
have a positive tuberculin test. She had no knowledge of 
any lung trouble. She had had no cough, no sputum, no 
pains in the chest, no night sweats, no flushes, her tempera- 
ture had not been taken so she did not know if she had a 
fever. 


Physical examination showed a well nourished girl 
weighing 121 pounds, measuring 5 feet 2 inches in height. 
Her temperature was 99, her pulse 94, her respiration 20. 
The cervical glands were not enlarged. 

The chest expansion was good. The left lung had good 
resonance. There were no rales and no rubs. The right 
lung had impaired resonance down to the fourth rib wdth 
bronchovesicular breath sounds and some dry clicking 
rales in this area. 

The heart, abdomen and reflexes were approximately 
normal. 

The urine was normal. The Wood showed a slight second- 
ary anemia. The sputum contained no tubercle bacilli, 
however, tubercle bacilli were found in the gastric con- 
tents. 

The films of the chest showed extensive fibrotic changes 
in the right lung involving the apex, first and second 
interspaces, combined with scattered small calcified 
nodules. Both hili were accentuated. There was present 
marked peribronchial thickening bilaterally especially on 
the right side. The right side of the diaphragm w'as some- 
what elevated. The heart outline was normal. 

A diagnosis was made of active pulmonary tuberculosis. 

The patient was hospitalized and given routine sana- 
torium treatment 

The digestive symptoms subsided rapidly, the appetite 
improved, the bowel function became normal and there 
were no more attacks of dyspepsia. In the following six 
months, there had been no recurrences of the digestive 
symptoms, although there was an increase in the pulmo- 
nary tuberculosis requiring the induction of pneumothorax 
of the right lung. 

In this case, patient K. E. apparently manifested 
the gastro-intestinal onset of pulmonaiy tuberculosis. 
When sanatorium cai-e was instituted for the pulmo- 
nary tuberculosis the digestive symptoms subsided. 
No special attention had been directed at the dys- 
pepsia. Apparently the digestive onset was a gastro- 
intestinal expression of the pulmonary tuberculosis. 

Commenting on the subject of patients with pulmo- 
nary tuberculosis who present essentially gastro-in- 
testinal symptoms, Gaither (3) states that, “Not a 
year passes but that several or move cases are pre- 
sented at the Johns Hospital Dispensary which exhibit 
purely digestive complaints. The patients on careful 

examination are found to be suffering from 

tuberculosis.” 

However, the gastro-intestinal symptoms which ap- 
pear in the course of pulmonary tuberculosis are not 
always an expression of the pulmonary lesion. On the 
contrary, generally they are evidences of organic or 
functional di.sease of the digestive tract. 

In a general way we observe that there are three 
groups of gastro-intestinal syndromes which occur in 
patients with pulmonary tuberculosis. 

First, is the gastro-intestinal onset of pulmonary 
tuberculosis. These digestive symptoms are referred 
manifestations of the pulmonary disease. They are 
purely functional in character. Usually they clear up 
when the patient is given treatment for the pulmonary 
tuberculosis. 

Second, ai'e those incidental gastro-intestinal 
pi'oblems which occur in patients with pulmonary 
tuberculosis the same as in non-tuberculous persons. 
Elsewhere (4) we have discussed some of these inci- 
dental digestive problems. We have pointed out that 
patients -with pulmonary tuberculosis can also have 
digestive distui-bances resulting from pi-otozoal in- 
fections, bacterial infections, tumors of the intestines. 
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functional disturbances of the colon, appendicitis, 
p.astric disturbances, pancreatic disorders, nutritional 
disorders, blood dyscrasias, endocrine disorders, 
cardiorenal disease, etc. 

Third, is intestinal tuberculosis which occurs in 
adults who have far advanced pulmonary tuberculosis. 
The common symptoms are diarrhea, abdominal pain, 
abdominal tenderness, abdominal rigidity, cramps 
after eating. The X-ray signs are spastic fdling de- 
fects in the ascending colon, increased emptying time 
of the colon, dilatation and segmentation of the small 
bowel, ileal stasis and gastric retention. With some 
experience, intestinal tuberculosis is not a difficult 
diagnosis to arrive at. 

It is the first group with which we are concerned in 
this paper, namely, those patients in whom the ab- 
dominal distress is an expression of the pulmonai-y 
disease. 

The digestive onset of pulmonary tuberculosis is 
further illustrated by the following four case reports 
given in condensed form. In selecting the cases, we 
chose young persons who had been ill wth tubercu- 
losis a short time only, because they were close to the 
onset of their disease, and they would have keener 
memories of "their initiation into the brotherhood of 
the T.B.s.” Patients with advanced tuberculosis were 
found to be unsatisfactory for this study, because they 
invariably became engrossed with their existing symp- 
toms of cough, fever, loss of weight, chest pains, etc. 
and their memory of the onset became dulled. 

Case 2. Gastro-Intestinal Onset of Pulmonary Tubercu- 
losis. 

I. T., a girl of 23 years, worked as a commercial artist. 
For the past year she had been distressed with diffuse ab- 
dominal pains in the umbilical and epigastric regions. This 
distress occurred whenever she overloaded her stomach. 
The distress was made worse by exercise. It was not le- 
lated to the gastric cycle or to any narticular typo of food. 
At times she would experience a diffuse burning sensation 
in the epigastrium which would be made worse by milk or 
any food, but relieved by rest or external heat. At times 
the sensation spread and would involve the entire umbilical 
region. She had lost about ten pounds in the past few 
months; she tired easily, and had lost her pep. She did 
not cough, and had no night sweats, no appreciable sputum, 
no chest pains or any other lespiratory symptoms, but felt 
wai-m at times. 

Examination showed a voung woman 5 feet 5 inches in 
height, weighing 110 pounds, not acutely ill. 

There was an area of dullness to nercussion in the right 
apex of the lung with bronchial breath sounds, increased 
voice fremitus and numerous rales. The X-ray showed a 
diffuse shadow in the right apex suggestive of pulmonary 
tubeiculosis. Tubercle bacilli were found in the sputum. 

The gastro-intestinal tract showed some ptosis, but 
otherwise it was within the normal limits. 

Under rest treatment, the gastro-intestinal symptoms 
completely subsided, and the tuberculosis improved. 

Case 3. Gasti'o-fntestinal Onset of Pulmonary Tubercu- 
losis. 

V. C., a boy of 12 years, complained of intermittent at- 
tacks of abdominal distress for several months. He would 
experience a disagreeable sensation in the upper abdomen 
manifested by a rumbling crampy distress associated with 
nausea, and sometimes followed by vomiting which would 
case the distress. The attacks occurred when he was tired 
or ate a hear^j' meal. The attacks were not induced by any 
particular foods nor did they occur at any particular time 
of the day. He had not been gaining weight properly, and 
he tired easily. He had had the usual dise.ases of child- 
hood and occasional winter colds; otherwise he had no 



Fig. 1. X-ray film of patient F. R. Both apices and 
infraclavicular regions contain fibrotic and cavernous 
changes apparently due to a bilateral pulmonary tubercu- 
losis. The hilium and bronchi.al markings are prominent. 
The heart is drop t^^)e and the thorax indicates the 
asthenic habitus. The diaphragm and coslophrenic angles 
are normal. 

complaints. He had no cough, no evident fever, no ap- 
preciable sputum. He never played very hard .so did not 
know if he was short of breath. 

Examination showed .an undernourished boy weighing 
57 pounds, -1 feet 5 inches in height. 

There was impaired percussion over the left apex of the 
lung down to the fourth intei-spacc. In this area the 
breath sounds were bronchial, and the whispered voice 
sounds ivere increased, also there were present some fine 
crackling rales. The X-ray film showed diffuse mottling 
in the left apical region of the lung. Tubercle bacilli verc 
recovered from the gastric contents. 

The gastro-intestinal tract was within norm.al limits. 

Under sanatorium treatment, the digestive symptoms 
subsided. 

Case 4. Gastro-Inte.stinal Onset of Pulmonary Tubercu- 
losis. 

P. K., a mail clerk of 25 years, complained of “stomach 
trouble” for six months in duration. He had been told that 
he had an ulcer of the stomach, but his symptoms did not 
improve under ulcer management. He complained of a 
burning sensation in the epigastrium when his stomach 
was full, which did not occur if he ate lightly; sometimes 
when his stomach was empty he had a different type of 
burning. Generally he was more comfortable if he ate 
lightly, and had distress if he overloaded his stomach. His 
abdominal distress was always made worse if he became 
excited or tired. He had lo.st about ten pounds in the past 
three months, he tired easily. Otherwise he had no nm- 
plaint. 

Examination showed an underweight young man not 
acutely ill but having a hectic flu.sh on his face. He 
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weighed 120 pounds and was 5 feet 10 inches in height. 
The right apical region was dull to percussion, the breath 
sounds were bronchial, voice fremitus was increased, and 
numerous rales were heard. His temperature was 100.6, 
his pulse was 06, his respiration was 22, his blood pressure 
101/54. The X-ray examination showed a shadow in the 
right apex. Tubercle bacilli were found in the sputum. 

Under rest treatment, the digestive symptoms com- 
pletely subsided. 

Case 5. Gastro-Intestinal Onset of Pulmonary Tubercu- 
losis. 

F. K., a girl of 16, complained of abdominal distress, 
nausea and vomiting which was two months in duration. 
The distress was located in the epigastric and umbilical 
regions. It usually occurred when she became tired, then 
the distress appeared as a disagreeable burning sensation 
accompanied by nausea and sometimes followed by vomit- 
ing which relieved the distress. Otherwise she had no 
complaint. She did not cough, she had no appreciable 
sputum, no chest pains, she was not particularly short of 
breath, she had lost no weight and had no fever that she 
knew of, or night sweats. She had had the usual diseases 
of childhood and an occasional cold. A sister of hers had 
died of tuberculosis six months previously. 

Examination showed a girl of 16 weighing 110 pounds, 
measuring 5 feet 2 inches in height. The tuberculin skin 
test was positive. There was dullness in both apical 
regions of the lungs accompanied by bronchial breathing, 
increased voice fremitus and rales. Tubercle bacilli were 
recovered from the gastric contents. X-ray showed diffuse 
mottling of the parenchyma of both lungs especially in 
the apices. 

The digestive tract was within normal limits. 

Under sanatorium treatment, the digestive symptoms 
.subsided, although there was a spread of the tuberculous 
process of the lungs, 

DISCUSSION 

Tubercuio.sis i.s but one of many diseases which 
cause referred abdominal pain. Other causes men- 
tioned recently in the literature of referred abdominal 
pain are; disturbances in the emotions, changes in 
the organic structure of the brain, alterations in the 
pelvis, changes in the renal system, in the anorectal 
region, in the cardiovascular system, etc. 

In .some of these diseases which give rise to referred 
abdominal pain there are certain convenient expla- 
nation.s to account for the mechanism of the referred 
digestive symptoms. Thus in gastro-intestinal symp- 
toms of pelvic origin there are anatomic, neurologic, 
and chemical, relationships to explain the causation of 
tlie digestive symptoms. In abdominal symptoms of, 
cardiovascular origin, there are neurologic, and circu- 
latory relationships. In gastro-intestinal distress of 
renal origin, there are anatomic, neurologic and 
chemical relationships. In gastric distress of brain 
origin, there are neurologic pathways to serve as 
mediums for the spread of impulses giving rise to the 
referred .symptoms. 

But in the digestive symptoms originating in pulmo- 
nary tuberculosis, there is present none of these con- 
venient e.xplanations. The explanation for the mechan- 
ism of the referred abdominal pain must be sought 
elsewhere. Since there are no evident direct relation- 
ships, indirect methods must be inquired into. A 
possible explanation may be found in the toxemia 
which occurs in tuberculosis. 

This toxemia is composed of two factors. First, a 
specific toxemia elaborated by the tuberculous process, 
second, a non-specific toxemia elaborated bj' the fever 
process, independent of the tuberculosis. 


That there exists a specific toxemia in tuberculosis 
has long been suspected clinically and is suggested by 
the work of Wildbolz (5) who in 1919 demonstrated 
that a tuberculin-like substance of specific antigenic 
nature which is excreted in the urine during the active 
stage of tuberculosis and which subsides when the dis- 
ease becomes quiescent. Hanan and Zureti (6) believe 
that the biologic properties of the urinai-y tuberculosis 
antigen appears to be similar to O.T, 

This specific antigentic substance is excreted 
through the kidneys from the blood stream. Being in 
the general circulation it is also carried to the other 
viscera of the body including the digestive tract where 
some of it is absorbed. It is even conceivable that the 
digestive tract may exci-ete some of it. 

A similar situation exists in nephritis, where there 
occurs just such a chemical process. According to 
Elwyn (7), urea accumulates in the blood stream in 
pathologic quantities when the kidneys begin to fail in 
their function. Since urea diffuses easily, it soon 
makes its way into every organ in the body including 
the digestive tract. When urea in certain concen- 
trations accumulates in the salivaiy glands it leads to 
a disagreeable taste, coated tongue and anorexia ; urea 
in the glands of the intestines leads to dian-hea and 
other symptoms. 

If urea in the digestive tract produces severe gastro- 
intestinal symptoms, it seems reasonable to suppose 
that a tuberculin-like antigen or "proteose” which 
may be present in large amounts during the active 
stage of the disease may likewise set up a digestive 
irritation. 

In addition to the specific tuberculin-like antigen 
present in tuberculosis, there is present a non-specific 
toxemia, the by-product of the fever. According to 
Macleod (8), Best and Taylor (9) and others, certain 
chemical changes take place in the body metabolism 
dui'ing any fever of infectious origin. Among these 
changes are (1) an increased desti'uction of protein 
as indicated by an increase in the output of the creati- 
nine, uric acid, purine bodies and albuminoses (pro- 
teoses) in the urine ; also by the inability to maintain 
nitrogen balance in the patient \vithout materially in- 
creasing the protein intake. (2) a definite tendency 
towmrds acidosis; (3) a disturbance in the salt balance 
of the body, salt retention occurs in the early stage of 
fever and is later removed by diuresis and diaphoresis; 
(4) a reduction in the urinary output in the early 
stage of fever. 

Thus there appears to be an ample basis, both 
clinical and biochemical, for the presence of a toxemia, 
both specific and non-specific, in tuberculosis. 

The referred gastro-intestinal symptoms which 
occur in tuberculosis as an expression of pulmonary 
disease can therefore result from the toxic effects of 
the disease on the digestive tract. 

SUMMARY AND CONCLUSIONS 

1. The onset of pulmonary tuberculosis is ex- 
tremely variable. 

2. It may suggest cardiovascular disease, menstrual 
disorders, neurasthenias or dj'spepsias. 

3. It may be entirely gastro-intestinal in character, 
and the patient may be treated for "stomach trouble” 
for some time before the true nature of the disease is 
uncovered. 

4. The digestive onset is a referred abdominal 
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syndrome or a gastro-intestinal expression of the 
pulmonary disease. 

5. However, not all the digestive symptoms which 
occur in pulmonary tuberculosis are referred syn- 
dromes. On the contrary, generally they are evidences 
of organic or functional disease of the digestive tract. 

G. There are three groups of digestive symptoms 
which occur in patients with pulmonary tuberculosis. 
These are: (1) referred abdominal symptoms such as 
the digestive onset which is an expression of the 
pulmonary disease. (2) incidental digestive disturb- 
ances as peptic ulcer, gall bladder disease, etc., which 
occur in tuberculous persons the same as in the non- 
tuberculous; and (3) intestinal tuberculosis, a dis- 
tinct complication of the pulmonary disease. 

7. The referred abdominal symptoms are purely 


functional in character and usually subside when the 
patient is treated for the pulmonary disease. 

8. The mechanism of the production of the re- 
ferred gastro-intestinal symptoms is considered as 
taking place through the toxemia which occurs in 
tuberculosis. The digestive symptoms are an expres- 
sion of the toxic effects of the disease on the digestive 
tract. 

9. The referred abdominal symptoms from pulmo- 
nary tuberculosis arc not suggestive of the pulmonar.v 
lesion. If anything, they suggest a gastric irritation 
syndrome. 

10. The diagnosis of pulmonary tuberculosi.s in 
these jiatients is arrived at by a careful ph.vsical ex- 
amination aided by a roentgenogram of the chest, and 
such other laboratory tests which are essential to the 
proper analysis of the patient's ailment. 
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The Control of Gastric Hyperacidity by Magnesium Trisilicate* 
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F or the control of gastric hyperacidity attention 
recently has been directed to the development and 
use of certain substances that absorb and inactiv.ite 
the hydrochloric acid, rather than to those that act by 
direct chemical neutraliz.ation. Though little clinic.il 
experience with synthetic magnesium trisilieate has 
been reported. Mutch (1) states that it offers definite 
possibilities in this respect. Both Mutch (1) and 
Levin (3) h.ave shown that, when titrated against 
dilute hydrochloric .acid, it has an immediate anti-.acid 
effect; also that for a prolonged secondary period it 
absorbs and inactivates the acid. In this report I shall 
compare, in a series of hyperacidity cases, the .action 
of magnesium trisilicate with that of a similar do.sage 
of a mixture of sodium bicarbonate, 2 parts, calcium 
carbonate, 2 parts, and the heavy oxide of magnesium, 
1 part. 

Thirty-six subjects, all ambulatory duodenal ulcer 
case.s, were used for the investigation. In 24 of this 
group the effect of magnesium trisilieate was studied 
under fasting conditions. In the remaining 12, the 
effect of the drug was studied in association with 
frequent feedings. 

I. EFFECTS UNDER FASTING CONDITIONS 
Procedure: In 24 fasting subjects the total gastric 
content was extracted through a small tube, and its 
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free hydrochloric nnd total acid values determined. 
Magnesium trisilieate, 2 gm.s. in 25 cc. of di.stilled 
water, was then given by mouth and small samples of 
gastric juice a.spirated every fifteen minute.s for a 
period of four hours. The fractions thus secured were 
titrated immedl.-itoly with N 50 sodium hydroxide, 
using Topfer’s reagent and phenolphthalein as indi- 
c.Ttors. The samples taken after the administration of 
magnesium trisilieate were titrated .at once since even 
a small amount of the drug will continue to lower the 
acidity after aspiration. 

This procedure was subsequently repeated with the 
alkaline mixture (2 gm.s. of sodium bicarbonate, 
c.alcium carbonate and heavy magnesium oxide) in- 
stead of magnesium trisilieate. 

Results: The free hydrochloric acid of the stomach 
contents in this group, while fasting, ranged from 24 
to 74. and the total .acidity from 44 to 108 units (Fig. 
1). Following the administration of the magnesium 
trisilieate a moderate reduction in the gastric acidity 
was observed within fifteen minute.s; the maximal re- 
duction w.as reached after thirty minutes, and it was 
maintained for approximately one hour. A gradual 
rise in the acid curve followed, reaching the original 
value within three hour.*:. 

Administration of the alkaline mixture IFig. 2), on 
the other hand, resulted in a rapid reduction in gastric 
acidity which w.as maximal within fifteen minute.?. 
The reduction was less well maintained than that 
following the magnesium trisilieate. The curve liegan 
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to rise immediately and reached its original level 
within one and a half hours. 

a. EFFECTS OF ALTERNATE ADMINIS- 
TRATION* OF MAGNESIUJI TRISILICATE 
AND FOOD 

Since the magnesium tri.silicato gave a more pro- 
longed period of reduced gastric acidity, an attempt 
was made to determine whether or not alternate ad- 
ministration of this drug and interval feedings would 
maintain the acidity at, or near, the lowered level 
throughout the entire day. 

Procedure: Twelve subjects with uncomplicated duo- 
dena! ulcer were employed. The fasting gastric con- 


tent was removed in the usual way at 9 A. M. and 
its free and total acid values determined. Hourly 
fractions were withdrawn for analysis throughout the 
entii'e test period, w'hich ended at 5 P. M. Immedi- 
ately following the aspiration of the fasting gastric 
content, a meal consisting of one soft boiled egg, two 
slices of buttered toast and 240 cc. of equal parts of 
milk and cream was given. This meal was repeated 
four hours later (1 P. M.) . Two grams of magnesium 
trisilicate were given one hour after each of these 
feedings and an interval feeding, consisting of 240 cc. 
of equal parts of milk and cream, rvas given midway 
between the meals and two hours after the second one. 
This regimen was intended to simulate as closely as 


u 



Fig. 1. Curves showing the effect of the administration of 2 gms. of magnesimn 
trusilicatc on the free hydrochloiic acid of the stomach contents in 24 subjects. The 
heavy line represents the average of all the curves. 



Fig. 2. Ciwei! showing the effect of the administration of 2 gms. of alkaline 
mixture on the free hydrochloric acid of the stomach contents in 24 subjects. The heavy 
line repre.^ent.s the average of all the curves. 
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possible the usual feeding routine of our ambulatory 
ulcer patients. 

On a subsequent day the same patients followed a 
similar program, except that 2 grams of the alkaline 
mi.xture replaced the magnesium trisilicate. 

Rcsjdts; Neither the magnesium trisilicate nor the 
alkaline mixture with the feedings gave a persistent 
achlorhydria (Figs. 3 and 4). In all instances, follow- 
ing the ingestion of the meal a substantial reduction 
in the free gastric acidity occurred. Following the ad- 
ministration of magnesium trisilicate there was a 
second, less marked, reduction in acidity which, with 
the aid of the interval feeding, was maintained for 


approximately two hours. At the end of this period a 
definite rise in acidity occurred. When the alkaline 
mixture was employed one hour after the regular 
meals, a secondary drop in acidity was not consistently 
obseiwed. If a reduction in acidity occurred at this 
point it was not maintained until the ne.xt fraction 
was aspirated one hour later. 

By comparing Figs. 3 and 4 it will be noted that the 
free acid, e.xcept for a noon-day rise, was kept below 
its original value thi'oughout the entire test period 
when magnesium trisilicate was used. The curve pro- 
duced when the alkaline mixture was employed was 
generally higher and more irregular than that with 



Fig. 3. Curves showing the effect of the administration of magnesium trisilicate 
and interval feedings on the free hydrochloric acid of the stomach contents in 12 
patients over an eight-hour period. 



Fig. 4. Curves showing the effect of the administration of the alkaline mixture 
and interval feedings on the free hydrochloric acid of the stomach contents in 12 
patients over an eight-hour period. 
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innRncsiuni trisilicate. The chief difference, therefore, 
between the two curves was one of degree in reduction. 

DISCUSSION 

The use of magne.sium trisilic.ate seems to offer some 
advantage.s over the ordinar.v alkaline mi.\-ture in the 
control of ga.stric h.vperacidity. A single dose gives a 
longer period of reduction in gastric acidit.v, although 
the alkaline powder is more rapid in its action. Any 
drug which will prolong the period in which gastric 
acidity i.s reduced offers a very real advantage to 
ulcer patients. This is particularly true in those who 
for any rea.son do not have access to frequent medi- 
cation and interval feedings. For example: A long- 
shoreman. whom we observed, could not, because of 
the nature of his work, secure interval feedings. 
.Alkaline powders gave him only temporary relief from 
his discomfort. Jlagnesium trisilicate, however, af- 
forded relief for from two to three hours, and en- 
tirely solved the problem of keeping him symptom- 
free. It is not uncommon for peptic ulcer patients to 
be awakened at night because of epigastric discomfort. 
Frequently the use of magnesium trisilicate taken just 
before retiring will give complete relief from this 
night distress. In other patients it may be necessary 
to take the drug an hour before those periods when 
the pain u.sually occui-s. 

Magne.sium trisilicate is innocuous in large do.ses, 
producing no gastro-intestinal symptoms even after 
prolonged use. Hydrated silica, W'hich is produced on 
contact with the gastric acid, is an inert sub.stance. 
Mutch 12) gave rats large do.ses of magnesium trisili- 
ciite over a period of six months and their descendants, 
through the third generation, were given similar 
do.ses. No abnormality in appetite, growth or elimi- 
nation wa.s noted. Postmortem examination failed to 
reveal any significant abnormalities. Of our 30 cases, 
not one coniidained of any gastro-intestinal disturb- 
ance during the magnesium trisilicate administration. 
It produced neither constipation nor diarrhea, while 
alkaline mixtures, jiarticularly those containing mag- 
nesium. frequently produce diarrhea, and the use of 
aluminum hydroxide is not infrequentl.v complicated 
by obstinate con.stipation. Furthermore, magnesium 
trisilicate in combination with the gastric acid does 
not produce gas and the resultant sensation of epi- 
gastric distention which so frequently follows the use 
of alkaline mixtures. Not being absorbable it cannot 


produce an alkalosis, which so frequently results from 
the continued use of alkalies and which constitutes the 
chief practical objection to their routine use. 

Magnesium trisilicate is a powerful absorbent. At 
the saturation point with methylene blue it is seven- 
teen times as active as colloidal kaolin (Mutch (1)), 
It has been shown that it will protect experimental 
animals against lethal doses of various toxins and 
poisons, as that produced by the shellfish. (Mutch 
(2)). Both magnesium trisilicate and hydrated silica 
gel absorb pepsin from the upper gastro-intestinal 
ti'act. The pepsin thus absorbed, however, is not de- 
stroj’cd, but is still available for the digestion of pro- 
tein food material (Mutch (2)). Since it is such a 
powerful absorbent in the gastro-intestinal tract mag- 
nesium trisilicate may be a valuable addition to our 
armamentarium against acute food poisoning. Before 
it is accepted without reservation, however, further 
study is needed as to its effect on other constituents 
of the gastric secretion and on the absorption of food, 
vitamins and minerals from the intestine. 

Finali.v, in view of the rise in the acid curves (Figs. 
3 and 4) after the intermediate feedings, it is sug- 
gested that better results could be obtained by giving 
the magnesium trisilicate, as is customary with alka- 
line powders, between every two feedings. 

CONCLUSIONS 

1. Magnesium trisilicate is a satisfactory substi- 
tute for the alkalies commonly employed to control 
gastric hyperacidity; in the same dosage it is slightly 
less prompt in its neutralizing action, but its effect is 
somewhat more prolonged. 

2. Its chief advantages over the alkalies consist in 
its more prolonged neutralizing action, its absence of 
effect on the bowels and its non-absorbability, the 
latter precluding the ])ossibility of a resultant alka- 
losis. 

The magnesium trisilicate used in this study was 
supplied by Eli Lilly & Co. under the trade name of 
"Trisomin.” 
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Studies in Human Biliary Physiology" 

II. The Effect of Food Factors and Orally Administered Bile Qn the Rate and 

Quantity of Bile Secretion 


By 

MENDEL JACOBI, M.D., I. CHARLES ZUCKERMAN, M.D. 

awl 

BENJ.AMIN KOGUT, M.D. 

BROOKLYN. NEW YORK 


TN a i)reviou,« paper (1), we reported our findings 
A on the rate and quantity of bile secreted hourly by 
a cholf‘cy>tictomi7.e(i human with .a normal liver and 

Sursrn-. Rclh.EI Hospital. 

.‘Afri!;-! fv-rjarr :3, 1033. 


a tot.al external biliary fistula. These observations 
were made on the fasting subject to whom none of the 
bile collected from the fistula was re-fed orally, and 
represented basic values for bile secretion b.v the liver. 
The great diversity of opinion expressed in the litera- 
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ture concerning the effect of various food factors on 
bile secretion prompted us to investigate the changes 
in these basic values produced by the feeding of 
varied diets, alone and in conjunction with orally ad- 
ministered bile. 

For the sake of brevity, the opinions of only a few 
investigators will be mentioned. Thus, in regard to 
the effect of protein on bile secretion, Nasse and Ritter 

(2) , Bidder and Schmidt (3), Foster, Hooper and 
Whipple (4), Wolf (5), Specht (6), Winogradow (7), 
Stransky (8), Brunacci and Noferi (9), among othm-s, 
have reported increases in bile secretion with protein 
diets, liloreovei-, Barbera (10), and Kocour and Ivy 
(11) have observed the greatest food-produced choler- 
esis to result from a meat diet. On the other hand, 
Okada (12), Koster, Shapiro and Lerner (13), Joseph- 
son and Larsson (14), and Kohlstaedt and Helmer 
(15) report no particular increase in bile secretion as 
a result of a meat diet. With respect to fats, Nasse 
and Ritter (2), Rosenberg (16), Barbera (10), Fleig 
(17), Brunacci and Noferi (9) Iwanaga (25), Wein- 
berg (18), and Rost (19), have reported choleretic 
effects with fat diets, whereas Bidder and Schmidt 

(3) were of the opinion that fats have a depressing 
effect on bile secretion. Prevost and Binet (20), Doyon 
and Dufourt (21), Voit (22), and Kocour and Ivy 


Table I 

Hourly secretion of bile on type diets n-ith and withoxit the addition of orally administn-cd bile 


Time 

No Food 

300 cc. Bile 
(100 cc. 
t.i.d.) 

5Ii\ed 

Dice 

HIch Fat Diet 

Pure Cnr^o^^J*^Jrate Diet 

Jlinh Protein Diet 

1 

Alone 

1 

Pius BiJc 

300 cc. j 

1 

Alone 

PJus Bile 1 
300 cc. 1 

1 

1 

Alone ' 

Pius Bile 

300 cc. 

Alone 

Plus Bile 
300 cc. 

P. M. 12-1 

27,5 

32 4 

1 

33.0 

30.0 

31.5 ' 

19.1 

28.0 

32.0 

36.1 

1-2 

27,4 

23.3 

39.0 

20.5 

32 0 

19.6 

27.4 

32.4 

31.0 

2-3 

23.3 

25 7 

32 0 

27.5 

37.0 

20.1 

26.0 

39.0 

5..7 

S-4 

2G.4 

22.2 

31.0 

25.6 

30.0 

19.5 

26.3 

32.0 

36.2 

4-5 

30.S 

23 1 

31 0 

23.3 

29 0 

20.0 

30.0 

30.1 

:!5.8 

6-6 

29.2 

23.0 

2 <s h 

2'>.5 

39.0 

20.4 , 

29.3 

28.4 

30.9 

0-7 

2S 5 

34.0 

33 3 

2i> 0 

£7.0 

22.5 

30,2 

29.6 

30.2 

7-S 

30.7 

21 3 

30 6 

27.0 

22.2 

22.6 

30.8 

( 28.9 

3J.1 

S-9 

21.7 

20 1 

33.S 

23.0 

20.0 

21.S 

20.0 

29.0 

33.5 

0-10 

27.9 

21 4 

30.0 

20.0 

22.1 

22.0 • 

27.0 

23.0 

28.4 

10-11 

22.4 

21 0 

37 0 

23.0 

23,r, 

2H 

21.S 

23.2 

' 27.C 

11-12 

23.3 

23.7 

26.0 

23.0 

21.0 

20.9 

23.1 

21.S 

26.2 

A. M. 12-1 

25.3 

27.4 

26.0 

25.6 

23.3 

21.0 

26.0 

19.0 

‘ 20.2 

1-2 

23.5 

23.1 

26.0 

26.0 

23.8 

20.5 

23.8 

1 20.8 

' 20.4 

2-3 

27.0 

20 0 

22.0 

20.0 

21,4 

1 21.C 

23.4 

j 22.5 

22.1 

3-4 

22.G 

20 0 

23.3 

19.0 

25.8 

20.8 

23.0 

20.6 

I 19,8 

4-5 

IS.T 

19.0 

22.3 

20.0 

30.0 


20.0 

19.7 

21.5 

5-C 

19.0 

20.S 

25.0 

20.5 

31.2 

19.8 

21.1 

1 24.8 

28.8 

6-7 

IS.O 

j 23.0 

27.4 

22,1 

40.0 

] 20.1 

20.0 

30.7 

! P.0.4 

7-S 

1S.9 

22.7 

30 0 

23.9 

33.0 

j 21.0 

21.5 

33.8 

\ 32.5 

S-0 

26.4 

2S.G 

2S.0 

2S.0 

35.0 

1 22.0 

23.0 

' 36.5 

37.8 

0-10 

21.6 

2*^.0 

29.0 

2S.2 

34.2 

20.8 

22.4 

, 3=.5 

1 40.3 

10 -n 

IT.S 

25.4 

.35 2 

2S.0 

1 37.0 

{ 21.0 

20.4 

' 3«.2 

, 11.2 

11-12 

30.6 

27.6 

1 33.0 

27.0 

! 31.0 

l' IS.S 

30.0 

34.0 

• 38.4 

Total 

692.6 

, 692.4 

712.7 

59G.S 

703.0 

1 49D.0 

i 

610.3 

G8«.G 

' 742.4 

1 


I . i 
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Graph 1. Hourly secretion of bile in the f.a.sting .state 
(solid line) and after administration of 300 cc. of bile 
orally (broken line), 100 cc. at each feeding. Arrows 
indicate time of bile administration. Note post-cibum 
choleresis. 

(11) have expressed the belief that fats have no effect, 
one way or the other, on bile secretion. In the case 
of the carbohydrates, Nasse and Ritter (2) have noted 
a small increase in bile secretion with carbohydrate 
diets, while Barbera (24), Kocour and I\'y (11) and 
Brunacci and Noferi (9) have noted no effect, and 
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Graph 2. Hourly secretion of bile after administration 
of mixed hospital diet alone (solid line) and with the ad- 
dition of bile at each feeding (broken line). Arrows indi- 
cate time of feeding. Compare with bile secretion in the 
fasting state (dotted line) and note cholcresis induced by 
diet and the additive rise induced by feeding bile with 
the diet. 

Afana.s.siev (2:)), Weinberg (18). and Foster, Hooper 
and Whipple (41, an actual depression. 

Piocidnrr: For these studies, the subject was fir-st 
allowed a standard mi.xed hospital diet for several 
da.vs, following which she was starved for 24 hours 
to establish basic fasting conditions. When this state 
was reached, she was put on the test diet for a period 
of three days before bile samples were taken. On the 
fourth day of the test diet, the bile was collected 
hourly from the leak-proof fistula, for 24 hours. 
Throughout this investigation, the subject remained 
at rest in bed, and her daily water intake was kept 
constant. Before each new test diet was employed, the 
subject was fed a routine mixed hospital diet for 
seieral days followed by a 24 hour fasting period to 
bring her bile secretion values to a basic fasting state. 
The following test diets were employed being repeated 
on four occasions for each diet: 

1. -No food, but 300 cc. of subject’s own bile, col- 
lected from fistula tract, fed orally. 100 cc. at e.ach cf 
three feedings. 

2. Uoutine mixed hospital diet (P-75 C-200 F-lOO) 
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Graph 3. Hourly secretion of bile after administration 
of a high fat diet alone (solid line) and with the addition 
of bile at each feeding (broken line) . Dotted lines indicate 
bile secretion in the fasting state. The choleretic effects 
noted arc of the same order as those induced by a mixed 
diet (compare with Graph 2). Arrows indicate time of 
feeding. 

with no bile by mouth. Caloric value of diet 2027 
calories. 

3. Routine mixed diet plus 300 cc. of bile, 100 cc. 
with each meal. 

4. High fat diet (P-75 C-90 F-212), no bile by 
mouth. Caloric value of diet 2584 calories, 

5. High fat diet plus 300 cc. of bile, 100 cc. with 
each meal. 

6. Pure carbohydrate diet (C-400), no bile by 
mouth. Caloric value of diet 1640 calorics. 

7. Pure carbohydrate diet plus 300 cc. of bile, 100 
cc. with each meal. 

8. High protein diet (P-200 C-90 F-lOO), no bile 
by mouth. Caloric value of diet 2089 calories. 

9. High protein diet plus 300 cc. of bile, 100 cc. 
with each meal. 

Table I represents an outline- of the characteristic 
type value.s of the rate and distribution of bile se- 
cretion under the above-mentioned dietary regimens. 

ANALYSIS AND DISCUSSION 

An analysis of the observed values charted in Table 
I and summarized in Table II appears to indicate that 


Table II 

Summai-n and evaluation of data charted in Tabic I 


l> r*. 

1 

Vi luo 
( l-n^ic ) • 

rr 

1 

7\l<»nc 

i 

x 

Increase by 

FtKxJ Alone 
(coL 2 ntinus 
col. J ) 

cc. 

A. 

Foo*! 

and 

Bile 

cc. j 

r.. 

Bile 

and 

No 

Food 

cc. 

0. 

Incrc.'i‘'e by BUo 
find Foo<l Over 
Fftsttnjr 

(col. 4 minus col. 1 ) 

cc. 

Incrc.ase by Bile 
and Foml Over 
Food Alone 
(col. 4 minus col. 2) 

cc. 

* '■ rx". In!.- 

r - f-.-J 

1'2 0 




1 . .702.0 


110.6 

Mttfi ihri 
(-orn’-v!) 

i'-M) 

o'J-2A 

1 

no.* 

i ' 

712.7 


2.'!0.7 

(col. .7 minu.s col. 1 ) 

120.3 

U\r\ fitt 

■J-’.O 

JJT.- 

\ n*.<i 

703.0 I 

. 

221.0 

1067.2 

Verr carKj’iy. 
•'ratT- 



! JT.O 

CI0.3 j 

1 1 

128..3 

• 111.3 

Hi/h I'ri trH 




' 742.4 

: 

200.1 ; 

.73.8 
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Graph 4. Hourly secretion of bile after administration 
of a pure carbohydrate diet alone (solid line) and together 
■with bile at each feeding (broken line). Arro-ivs indicate 
time of feeding, dotted line the bile secretion in the fasting 
state. Note absence of choleresis attributable to carbohy- 
drate feeding (compare ■with Graph 1). 

the feeding of a carbohydrate diet produced a negli- 
gible increase of bile secretion over basic starvation 
values, the figures being respectively _499.0 cc. and 
482.0 cc. in 24 hours. A high fat diet produced no in- 
crease over an average mixed diet containing one-half 
the quantity of fat and in which the protein factor 
remained constant, the increases over fasting values 
being respectively 114.8 cc. and 110.4 cc. in 24 hours. 
The greatest increase in bile secretion occurred when 
the subject was fed a high protein diet, the increase 
over the fasting value being 206.6 cc. in 24 hours. On 
an average mixed diet, the increase in bile secretion 
was variable, depending apparently on the amount of 
protein included in the diet, and to a negligible degree 
on the fats and carbohydrates. The mixed diet em- 
ployed, containing a little less than half the amount 
of protein contained in the high protein diet, produced 
a choleretic effect approximately one-half that pro- 
duced by a high protein diet. The apparent increase 
in quantity of bile secreted on a high fat diet being 
of the same order as that produced by a mixed diet 
with similar protein content suggests that the rise ob- 
tained is a resultant of the protein in the diets ad- 
ministered. 

The caloric content of the diets used apparently 
plays no part in the choleretic effects observed. Thus 
the high fat diet, with a 27(1, increase in calories over 
that of the mixed diet, induced an increase in the 
quantity of bile secreted equal to that induced by the 
mixed diet. On the other hand the high protein diet, 
with only a 3% increase in calories over that of the 
mixed diet, induced a choleretic effect twee as great. 
Similarly a 19(1, decrease in total calories in the car- 
bohydrate diet as compared with the caloric value of 
the mixed diet could not be related to the absence of 
any rise in quantity of bile secreted. 

Orally administered bile alone had a choleretic effect 
equal to that of the ordinary mixed diet, namely 110.6 
cc. more than the fasting value. The addition of bile 
to the various types of diet produced a considerable 
increase in the quantity of bile secreted with all the 
test diets, the increase over the fasting values being 
230.7 cc. with a mixed diet, 221.0 cc. wth the high fat 
diet, 128.3 cc. ■with a pure carbohydrate diet, and 260.4 
cc. with the high protein diet. Moreover, the choleretic 
effect of orally administered bile and type diet seemed 


to be additive, approximating the sum of the increases 
produced by either bile or type diet when used alone. 
The exception to this, however, occurred 'with a high 
protein diet, where the increase by food alone over the 
fasting quantity, namely 206.6 cc. was so great as to 
make the additional rise produced by the added bile 
equal to only one-half the value obtained when bile 
alone was fed to the fasting subject, namely 53.8 cc. 
as compared to 110.6 cc. This would seem to indicate 
that a maximum secretion of bile can be obtained by 
various stimuli but that addition.al stimulation will not 
produce added secretion beyond this maximum. 

Examination of the graphs illustrating the distribu- 
tion of bile secretion during the day under these vary- 
ing conditions revealed no important consistencies 
(see graphs 1-5). The greatest hourly flows occurred 
in from one to three hours after the ingestion of the 
test diet. Various secondao' rises in rate of secretion, 
lower, however, than the post-cibum rises, were noted 
at varying periods during the day and night. These 
secondary rises showed no uniformity either in time 
or quantity. 

SUMMARY AND CONCLUSIONS 

1. A high protein diet administered to a cholecy- 
stectomized subject with a total external biliary fistula 
produced consistently the greatest increase in quantity 
of bile secreted. This increase was approximately 
twice as great as that produced by either a high fat 
diet or an average mixed hospital diet. The increased 
secretion produced by the latter two diets was of the 
same order. Pure carbohydrate diets produced no in- 
crease in quantity of bile secreted over that secreted 
under basic fasting conditions. 

2. It is suggested that f.at alone has no choleretic 
effect. 

3. The oral administration of bile alone produced 
a rise in biliary secretion of an order comparable to 
that produced by a mixed hospital diet. 

4. The addition of bile to the high fat, mi.xed, or 


If • 



Graph 5. Hourly secretion of bile after administration 
of high protein diet alone (solid line) and together wtli 
bile at each feeding (broken line). Arrows indicate time 
of feeding, dotted line the bile secretion in the fasting 
state. Note the consistently increased choleresis compared 
with that induced by a mixed and high fat diet (see 
Graphs 2 and 3). Note the virtual absence of additive 
effects upon bile feeding. The post-cibum rises are sharper 
than with the other diets. 
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pure carbohydrate diets used, produced an additive 
effect on bile secreted by the patient. This effect was 
not noted with the use of high protein diets. 

5. It is suggested that there exists a maximum re- 
sjionsc of the liver to bile secretory stimuli. 

G. Maximal secretory increases occurred from one 
to three hours following the administration of the test 


diets and bile. Various irregular and unexplained 
slight secondary rises were noted not in relation to 
the ingestion of food or bile. 

7. Caloric content of the diets used does not in- 
fluence choleresis. 

8. In these experiments no food factor evoked a 
depressing effect on choleresis. 
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Treatment 


VOMITING 

In an article on acute upper respiratory infections 
with gastro-intestinal symptoms published in Minne- 
sota Medicine for September, 1938, page Gil, E. D. 
Anderson stated that when children are vomiting ex- 
cessively the most useful drug he has found is chloral 
hydrate given by rectum. It also relieves the abdomi- 
nal iiain. 

A HINT IN GIVING SULFANILAMIDE 
In the Journal of Clinical Investigation, November, 
193S. page G99, Hartmann, Perley and'Bamett com- 
mented on the fact that when given in large doses, 
sulfanilamide commonly produces methemoglobin and 
the patient has a dusk}' hue. This occurs in most cases 
wlien 0.1 gm. or more is given per kilo, per twenty- 
four hours. The cyanosis can be combated by giving 
intravenously a single dose of from 1.0 to 2.0 mg. per 
kilo, of methylene blue. This can be given also orally 
in do.ses from 1.0 to 2.0 grains (G5 to 130 mg.) evei'y 
four hours. It can be given at the same time as the 
.sulfanilamide is given. 

THE TREATMENT OF ACUTE ALCOHOLISM 
In Cobb’s review of neuropsychiatry for 1938, 
published in the Archives of internal Medicine for 
November, he quotes Nicholson and Taylor (Jour. 
Clin. Investigation, 17:279, 1938) who stated that 
many of the symptoms of an alcoholic hangover are 
probably due to dehydration. Thomas, Semrad and 
Schwab (Am. J. Med Sci., 195:820, 1938) showed 


that patients with delirium tremens improved more 
rapidly if given much water intravenously and by 
mouth. Paraldehyde is the best sedative. The im- 
pression now is that there is no need for withdrawing 
alcohol slowly. 

THE TREATMENT OF ACUTE CEREBRAL 
THROMBOSIS 

Not infrequently the gastro-enterologist is called to 
see an elderly person who is supposed to have acute 
indigestion because he or she has suddenly started to 
vomit. Actually, a little study will show that the 
patient has had a stroke. In an interesting review of 
neuropsychiati-}' by Stanley Cobb, in Archives of 
Internal Medicine, November, 1938, the statement is 
made on page 888 that the best cerebral vasodilators 
are carbon dioxide, glyceryl trinitrate, acetylcholine, 
ether, and alcohol. Cobb believes that they should bo 
used early in cases of cerebral thrombosis because if 
the circulation can be restored to an infarcted area 
within a few hours of the onset, a good deal of 
function can probably be saved which might otherwise 
be lost if the usual treatment with morphine were 
followed. 

Waldbott and Ascher ( J. Allergy, 9 :584, 1938) 
found positive skin reactions in only 27 per cent of 
116 cases of urticaria. Rackemann (Arch. Int. Med., 
63:173, 1939) states that his experience agrees closely 
with that. 
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CORONARY THROMBOSIS 

U NLESS the gastro-enterologist is constantly on 
the watch for ca.se.s of coronary narrowing or 
actual thrombosis, he is ver}' likely to miss them and 
to lie surprised when some flatulent old man seen by 
him drops dead. Unfortunately, in many cases of this 


type, especially when no infarct has as yet been 
formed, the electrocardiogram does not help in making 
the diagnosis. The diagnosis can often be made, how- 
ever, if the patient gives a story of being unable lo 
walk any distance after dinner. After going a few 
blocks the man will develop a pain or distress in the 
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chest which will cause him to stop for a few minutes. 
Then he can go on again. In between times, such 
patients will often have attacks of flatulence, and then 
perhaps the only reason why the gastro-enterologist 
will think of the right diagnosis is that the patient is 
a man past forty who never had flatulance before he 
became somewhat short of breath on hills. Sometimes 
the flatulence will come after the patient has played 
too strenuously at golf or has lost his temper or has 
dug in his garden or has walked against a cold wind. 

The paper by Gorham and Martin in the Archives 
of Internal Medicine, November,' 1938, page 82, is a 
bit discouraging to would-be diagnosticians because on 
studying 100 patients with proved coronary occlusion 
they found that 42 never had any cardiac pain. This 
shows how difficult the diagnosis may be and why the 
gastro-enterologist must often fail to give a correct 
opinion in these cases. Often he can hardly be blamed 
for making a mistake. Fortunately for the diagnosti- 
cian, in the group of Gorham and Jlartin’s patients 
who did not have pain, dyspnea was generally present 
and well marked. In many cases old infarcts were 
present in the heart and their presence might have 
been revealed by an electrocardiogram. Recent infarcts 
can sometimes be suspected when the patient has a 
high blood sedimentary rate. This is probably due to 
the ab-sorption of necrotic tissue in the heart. 

Walter C. Alvarez, Rochester, Minn. 


THE INCIDENCE OF DUODENAL ULCER 
AMONG AMERICANS 

T he question often arises: What is the incidence 
of duodenal ulcer in the population of the country 
as a whole? Naturally one cannot take the incidence 
of ulcer in various hospitals or clinics because persons 
with ulcer will go to a clinic more often than will 
persons who haven’t ulcer. All medical statisticians 
will be Interested, then, in the report of Dr. Jennison 
in the November, 1938, number of the American 
Journal of Medical Sciences, page 654. There one finds 
a study of the cases of ulcer turned up among 14,000 
persons working in the home office of the Metropolitan 
Life Insurance Company during the years between 
1927 and 1936. Most of these persons were employed 
in executive or clerical work. Their ages ranged be- 
tween eighteen and seventy years. As one would ex- 
pect, most of the employees were between twenty and 
twenty-nine years of age. The ratio of women to men 
was roughly 2.5 to 1. 

Twenty-seven hundred of the employees were ex- 
amined with the fluoroscope and in this group a diag- 
nosis of duodenal ulcer was made in 191, or 7 per 
cent. Dr. Jennison had the impression that these 191 
cases probably represented practically the entire inci- 
dence of duodenal ulcer in the 14,000 persons. This 
gives an incidence in the whole group of 1.38 per cent. 
There jjrobably were some persons, however, who had 
ulcers which were not pi-oducing enough symptoms to 
cause them to consult the company physician. 

It was interesting to note that some of the patients 
with ulcer had recurrences almost every year, while 
others had longer remissions. Hemorrhage occurred 
in 10.5 per cent of the cases : in 14 men and 6 women. 
Eleven patients were treated surgically: 8 men and 3 
women. The usual operation was a posterior gastro- 
enterostomy. Three of these patients have already 


had to have secondary operations. In one of them the 
first operation was a simple suture of a perforating 
pyloric ulcer. One of the others had to have a g.astric 
resection for jejunal ulcer, and the other p.atient, a 
woman, had to have a partial gastrectomy for repeated 
hemorrhages. Since the gastrectomy she has had an- 
other hemorrhage requiring transfusion. Curiously, 
one of the patients with duodenal ulcer died of a 
gastric carcinoma. 

Of the 191 patients, 139 have lost no time from work 
because of their ulcer symptoms ; the other 52 patients 
have lost, because of their disease, a total of 4,156 
days during the ten-year period. This really isn’t 
very much considering the fact tlwt half of the time 
lost was due to hemorrhages which temporarily ju-os- 
trated twenty of the 191 patients. 

Walter C. Alvarez, Rochester, Jlinn. 


THE NEED FOR THE PHYSICIAN’S 
GRIPPING THE PATIENT TO HIM 

P HYSICIANS will do well always to read every 
article that ever comes from the pen of Dr. John 
H. Stokes. Always they will find an ideal presentation 
of the subject, and always they will find vivid speech, 
delightful humor, much food for thought, and for the 
development of a philosophy in medicine. 

We just h.appened to pick up a paper by Stokes on 
"Clinical problems in syphilis control today’’ published 
in the Journal of the A. M. A. for March 6, 1937, and 
there we find as usual several vivid statements th.al 
made us think. Speaking of some of the difficulties of 
getting physicians to change over from the old to 
the modern conceptions of the treatment of .syphilis, 
Stokes wrote, "Little short of a public education back- 
fire will remove this standing block of dead profes- 
sional timber from the path of progress. The call, 
therefore, is for torches.’’ There is much need for 
such backfire also in the field of cancer recognition 
and treatment. 

In his conclusion he wrote, “While the door closes 
may I remark that all that has gone before is reduced 
to nothing unless you bring your patient to an un- 
swerving allegiance to yourself and all you represent 
and advocate, by such a humanity of approach, such 
an anticipation of his needs and problems as a being 
like yourself, as only the heart can compass. Injections 
of chemotherapeutic agents are merely mediated by 
the hand and head. Effective treatment for syphilis 
maj' indeed be mechanized to a certain perfection by 
knowledge. But the uprooting of the disease from its 
hold on hnmanity is done by the e.ve, the voice, the 
understanding and sj-mpathetic spirit, without which 
ail our much gathering of knowledge is but the un- 
living dust.’’ If this holds true, as_doubtless it does, 
for the treatment of a definite organic disease like 
sj’philis, which is to be treated with drugs that search 
out and kill the spirochetes, how man.v hundred times 
more true must it be of the functional forms of indi- 
gestion in which no organic disease can be found and 
in which no cure can be accomplished unless the 
patient can be made to see the true nature of his 
trouble and be induced to make a strong effort to 
mend his or her ways. 

Walter C. Alvarez, Rochester, Minn. 
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THE LOCATION IN THE BRAIN OF THE 
LESIONS WHICH ARE MOST COMMONLY 
ASSOCIATED WITH PEPTIC ULCER 

I ^OR some time it has been known that certain 
. lesions of the brain are commonly associated with 
peptic ulcer, but it hasn’t been known just what type 
of intracranial lesion is most likely to produce such 
ulcers, and almost nothinR is known of the way in 
which the pastro-duodenal mucosa is weakened and 
injured. We are glad to note, therefore, a report by 
Opper and Zimmerman (Yale Journal of Biology and 
Jledicine, October, 1938) of a study of 21 cases of 
intracranial lesions in which there was an associated 
injury to the mucosa of the upper part of the digestive 
tract. In 1C instances the lesion was in the nuclei of 
the interbrain. There were 2 in which it was in the 
midbrain and another 2 in which there was a diffuse, 
mainly cortical lesion. 

The injury to the digestive tract was thought to be 
effected through the hypothalamic nuclei. There were 
2 cases, however, in which injury to the diencephalon 
and mesencephalon was not associated with lesions of 
the digestive tract. Jlore studies along this line are 
needed, and it may well be that they will throw 
valuable light on the mechanism of ulcer production. 

Koga (Arch. f. klin. Chir., 188:449, 1937) reported 
e.vperiments on rabbits in which the brain was injured 
in the region of the third ventricle. In a third of the 
animals there were hemorrhages and erosions of the 
gastric mucosa. Chiariello (Rassegna internaz di din. 
e terap., 18:489, 1937) produced lesions involving the 
optic thalami in dogs and found hemorrhagic changes 
in the mucous membrane of the stomach. He gained 
the impression that the optic thalami constitute a 
trophic center for the digestive mucous membrane. 
Martin and Schnedorf (Am. J. Physiol., 122:81, 1938) 
working with monkeys and cats, electrocoagulated 


small areas of the hypothalamic area, but found no 
changes in the stomach. Vanzant and Brown (Am. J. 
Dig. Dis., 6:113, 1938) reported the appearance of 
peptic ulcer in a child shortly after an injui-j- to the 
brain. 

Walter C. Alvarez, Rochester, Minn. 


SIMMOND’S DISEASE AND ANOREXIA 
NERVOSA 

D uring the last year or two there have been a 
number of reports in the literature which show 
a decided turning away from the idea that Simmond’s 
disease is fairly common. The more carefully clini- 
cians study patients with what might at first glance 
seem to be Simmond’s disease and the more intelli- 
gently they handle these patients, the more often they 
come to the conclusion that the trouble was really 
anorexia nervosa. There is a good discussion of the 
subject in the Januaiy, 1939, issue of Archives of 
Intemal Medicine by Henry B. Richardson. There 
was another discussion briefly reported on in the 
March 11 issue of the Journal of the A. M. A., page 
1007. At a meeting of the Royal Society of Medicine, 
Dr. Ryle reported 63 cases of extreme emaciation, 
most of them in girls and unmarried women under 
thirty years of age. The majority of these women 
were psychoneurotic and some were psychopathic. 
What started most of them off was either an emotional 
disturbance, ovenvork, or efforts to reduce weight be- 
cause of ridicule by friends. Once started on the way 
to emaciation these neurotic women seemed to enjoy 
the interest which was excited by their illness. The 
several discussants of Ryle’s paper agreed with him 
that the present day tendency to diagnose Simmond’s 
disease in cases of this type is unfortunate. 

Walter C. Alvarez, Rochester, Minn. 


Book Reviews 


Svphilis. Presented by the Section on the Medical 
Sciences. Edited by Forest Ray Moulton. Published 
by The Science Press, 1938. 

T his attractive book of 193 pages is the third of 
a senes of reports of symposia on important 
problems of public health, presented before the section 
on medical sciences of the American Association for 
the Advancement of Science. Each one of these sym- 
posia has been planned carefully with the help of 
experts, and leading specialists have been invited to 
discuss the several topics into which the subject was 
divided. The papers were later edited and published 
in. one volume. 

The list of contributors to this volume contains the 
names of the leading .syphilologists of the country. 
An effort was made to bring out what is known about 
the origin of .s\-philis and its relation to yaws and a 
disease known as bejel. In speaking about bejel. Dr. 
Hudson stated that nine in ten of the Arabs of the 
middle Euphrates have syphilis, which is acquired 
usually in infancy or childhood. Curiously, among 
these people this t\-pc of syphilis does not interfere 


much with the rtrility of the men or the fertility of 
the women. The disease is peculiar also in that it 
tends more to mutilate the nose and throat, and to 
attack the skin. It is suggested that this type of 
syphilis was widespread in antiquity, and since it was 
acquired in childhood no one ever had reason to think 
of it as a venereal disease. It may have become a 
venereal disease when it attacked the people of West- 
ern Europe in the fifteenth centui-y. Interestingly, 
bejel resembles yaws in many respects. And, speaking 
of yaws, one finds in one chapter Dr. Butler’s argu- 
ment that ssTihilis and yaws are one disease, and in 
the next chapter Dr. Fox’s argument that they are 
different diseases. 

This little book is particularly valuable in that 
every effort has been made to present what is knowm 
of the biology of the Spirocheta pallida and of its re- 
actions to drugs and to the defensive powers of the 
body. Ever}’ physician, no matter in what field he 
practices, can profit by reading this book; he can go 
through it as he would through a story book, with 
great interest and pleasure. 
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— a milk that is surely free from the possibility of causing milk- 
borne infection — a milk which, in the process of digestion, w'ill 
have little, if any, irritative effect on healing tissue. 

Pet Milk is exactly that — pure, whole cows’ milk concentrated 
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Ti'intinvnt in Gmernl Practice, 2 
volumes, Boston, Little, Brown and 
Company, ItRiy. Price $7.50. 

A few ycar.s aito the British Medical 
.1 0 u r n a 1 tried an c-Kperiment. It 
published a lontt .'erics of articles on 
the treatment of disease, each one 
written by some well-known British 
e.xpert in the particular field to be 
covered. In lOliG these articles were 
ftathcred toftether and published in 
two volumes, the first dealing with 
(iisca.scs of the respiratory tract, 
acute fevers, and cardiovascular dis- 
ease, and the second dealing with 
diseases of the nervous and digestive 
systems, diseases of the blood, rheu- 
matic and metabolic diseases, and 


I 


diseases of the kidneys and bladder. 
These volumeP were so well received 
by the Britifl' medical public that 
there were nfw pointings in Jlarch, 
1937, and Juite, 1938. A new edition 
has now been published in the United 
States. 

The list of contributors is a sort of 
Who’s Who of the leaders in British 
Medicine, with such names as Lord 
Holder, Sir Jphn Fraser, Sir E. Far- 
quhar BuzzarJ, Wilfred Harris, S. A. 
Kinnier WilsPn, John A. Kyle, Sir 
Arthur Hurst and J. W. McNee. On 
looking throu)lh some of the articles 
one finds much to commend, and about 
the only eritipism that one can make 
is that the sppee was not always well 


assigned. For instance, John Ryle 
was given only four pages in which 
to cover the treatment of “Some 
common digestive symptoms.” Sir 
James Walton was given only six 
pages for the discussion of the 
“surgical treatment of peptic ulcer,” 
and Hutchison had only four pages in 
which to discuss the treatment o! 
constipation. Obviously no one could 
do justice to these subjects in such a 
limited space. 

On the whole, however, the articles 
.in these volumes are excellent. They 
are full of good ideas, and in many 
places one is pleased to find them so 
up-to-date. 

Vitamins anil Vitamin Deficiencies. 
By Leslie J. Harris, Philadelphia, Pa. 
Blakiston’s Son & Co., Inc., 204 pp., 
VhVi,. Pvivt 

This is a splendid little book. As 
Dr. Harris says, an attempt was made 
to provide a "comprehensive synopsis” 
of the subject of vitamins. So often a 
synopsis of a subject is too brief and 
too incomplete to interest anyone who 
knows a good deal about the topic 
under discussion, and yet it should be 
possible to make a synopsis which 
contains everything of outstanding 
value and which can even tell the 
expert some things which he did not 
know. 

Actually, in the space of 204 pages, 
Harris has presented an enormous 
amount of material. Every word 
counts and everything is made inter- 
esting. There are many good illus- 
trations, and there are good biblio- 
graphies attaclied to each chapter. It 
is nice to find on pages 8 and 9, 
pictures of the eight outstanding 
early contributors to knowledge in 
regard to vitamins, from Lind to Mc- 
Collum. We can heartily recommend 
this book for all those who do re- 
search or prescribe diets or teach. 

Text-boot; of Nntrition. By J. A. 
Nixon and D. G. C. Nixon, London, 
Oxford University Press, 219 pp., 
1938. Price $6.00. 

The Nixons start out by discussing 
the phy.siology of digestion and they 
continue with the subjects of food 
and metabolism, assessment of the 
state of nutrition, food requirements, 
vitamins, minerals, choice of foods, 
diet and income, diet and disease pre- 
vention, diet and disease production, 
diet and infection, diet and work, diet 
and physical efficiency, nutrition in 
disease and in lactation, and the ef- 
fects of cooking. Obviously to cover 
adequately a huge field in 219 pages 
is impossible, and our only criticism 
of the book is that the various 
chapters are too short. They do, how- 
ever, supply a great deal of infor- 
mation. There are a number of tables 
which supply information as to food 
compo.sition, caloric content, and 
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vitamin content. This is the sort of 
book that perhaps might be used for 
a nurses’ course. It would hardly be 
complete enough for a dietitians' 
course. 

The Special Pathological Anatomy 
and Pathogenesis of the Circulatory, 
Respiratory, Renal and Digestive 
Systems, Including the Liver, Pan- 
creas and Pcritoncitm. By Horst 
Oertel. Montreal, Renouf Publishing 
Compan 5 ', 640 pp., 1938. 

One of the finest institutes of path- 
ology in the world is to be found in 
Montreal, attached to McGill Univer- 
sity and presided over by Dr. Horst 
Oertel. Anyone who has gone through 


that magnificient institution will be 
particularly interested in possessing 
this textbook w'hich Dr. Oertel has 
just published. In it he has en- 
deavored to stimulate critical judg- 
ment and to excite further interest on 
the part of the student. The teacher 
of pathologl’ will be interested be- 
cause of the many evidences that Dr. 
Oertel has thought much in regard 
to the way in which pathology should 
be taught. The gastro-enterologist 
will, of course, be particularly inter- 
ested in the section on the digestive 
system and the intestine. There is a 
good article on appendicitis and the 
way in which gangrene is produced. 

Naturally, even in a book of 640 


pages, the specialist can hardly ex- 
pect to find his pet subject covered as 
completely as he would like it to be 
covered, and usually he will find 
certain gaps which he thinks should 
have been filled. For instance, on page 
472 Dr. Oertel rather side-steps the 
extremely important question of the 
relation between gastric ulcer and 
gastric cancer. Unfortunately here 
and also throughout the book he tends 
to depend on quotations from others 
rather than on his own fine ex- 
perience. The best books are always 
based mainly on the author's experi- 
ence. Dr. Oertel apparently leans 
towards the theory that gastric ulcers 
originate in infarcts. He recognizes 
also the influence on the gastric 
mucosa of lesions in certain parts of 
the brain. The reviewer failed to find 
in the section on the colon any clear- 
cut discussion of the lesions of 
chronic ulcerative colitis. Carcinomas 
of the colon are also not well de- 
scribed. 

On the whole, the book is interest- 
ing, and it will make a good addition 
to any medical librai-y. 

Functional Activities of the Pan- 
creas and Liver. By Charles tV. Mc- 
Clure. New York, Jlcdical Author's 
Publishing Company, 318 pp., 1937. 

It is difficult to review this book be- 
cause it is hard to .appraise its value. 
There is so much in it that is inter- 
esting, and it is written by an .able 
man who has done a ti-cmcndous 
amount of work. It is well written, 
and it is well documented with many 
references. Certainly the book should 
be read by all those who are making 
a stud.v of pancreatic and liver func- 
tion .and by all those who are inter- 
ested in the analysis of human duo- 
tlcnal juice removed through a tube. 

The reviewer has the feeling, how- 
ever, as he reads the book, that it 
would have been much more valuable 
and convincing if Dr. McClure had 
only had at his elbow a sort of devil’s 
advocate who would keep saying 
“Hold on there. Have you really 
proved that point?” He would have 
benefited greatly also if this devil's 
advocate had been a trained sta- 
tistician who could have insisted that 
Dr. McClure have his chemical as- 
sistants plot all their data as distribu- 
tion curves so ns to see whether the 
distribution curve of figures from 
sick persons did not closely overlap 
the distribution of figures from ap- 
parently normal persons. 

Anyone who knows how much the 
concentrations of bile and pancreatic 
juice can vary when these fluids are 
being recovered in pure form through 
a fistula can have little faith in his 
ability to learn much from studying 
those concentrations in juice removed 
from the duodenum after an unknown 
amount of dilution with gastric con- 
tents, duodenal secretions, and per- 
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haps the magnesium sulphate or other 
substance used as a stimulant. Ac- 
cording to Dr. McClure’s studies, 
magnesium sulphate stimulates not 
only the flow of bile but the flow of 
pancreatic juice, and naturally one 
would expect it to be very difficult to 
learn anything about a varying and 
unknown mixture of these two juices. 

In many places throughout the book 
there are statements which are dis- 
turbing to an experienced clinician or 
a man who is statistically trained or 
a man who has some idea of what 
scientific logic should be. For instance, 
on page 184 one finds the statement, 
“determination of the state of liver 


function by means of analysis of duo- 
denal bile was carried out in 72 of 
the patients with migraine and in G5 
showed the presence of hepatic dys- 
function.” This is such an important 
statement that one would expect it to 
be backed up with much more definite 
information. One would want to know 
how many of these patients showed 
liver dysfunction with the more recog- 
nized tests such as the Ilowntree- 
Roscnthal or the galactose tolerance 
tests. Furthermore, the logically in- 
clined person would wonder why it is, 
then, that migraine is not a severe 
symptom and accompaniment of defi- 
nite cirrhosis of the liver. Actually, 


the reviewer cannot remember ever 
seeing a case of definite cirrhosis of 
the liver in which migraine was 
troublesome. 

On page 20C one finds a statement 
of Dr. Rowe’s to the effect that “abla- 
tion of the female breasts in the adult 
human lowers the utilization capacity 
for galactose by 50 per cent.” Any 
such statement in a book that is to be 
at all convincing should be backed up 
with figures showing how many cases 
were studied and what was the dis- 
tribution of the data compared with 
those from normal women. To make 
-such a statement without supplying 
the data is simply to cause the re.ader 
to distrust the whole book. 

The reviewer’s feeling, therefore, is 
that although an enormous amount of 
research work went into the book, the 
volume should be read only by men of 
a good deal of experience and critical 
sense. 

Abstracts 

Sahyoun, Philip F. akd Oppek- 

itEiMEi!, Albert. 

Snvtc Fresh Aspects of Appendi- 
eitis, a Joint Rocntpcnolopical 
nut! Histopatholopica! Study. 
Avi. J. of Roent. (ind Radium 
Therapy, Vol. il, Ko. 2, pp. ISS- 
ir>7, Feb., 1939. 

The object of this .study is an at- 
tempt to correlate roentgenological 
and histopathologic findings in ap- 
pendicitis. The method of exami- 
nation consisted of a simple meal of 
barium and water and an examination 
of the appendix si.v hours later. If 
the appendix did not fill a second dose 
of barium was given the next morn- 
ing followed b.v a dose of 2 cc. of 
castor oil. With this technique all 
normal appendices were visualized 
and most of the diseased ones re- 
vealed. A study of over 1000 normal 
appendices showed that a healthy ap- 
pendix fills within six hour.s, empties 
before the caecum does, is uniform in 
caliber and dense and homogeneous in 
contrast. Free mobility and absence 
of tenderness are not essential points 
of a diagnosis of a normal appendix. 
The filling of the appendix is ac- 
complished by pressure duo to normal 
caecal peristalsis. The emptying of 
the appendix, however, is due to ap- 
pendicular peristalsis. Such factors 
ns severe constipation did not inter- 
fere with the emptying of the normal 
appendix. 

Diseased Appendix: The most im- 
portant sign in appendicitis, cither 
acute or chronic, was the presence of 
stasis limited to the appendi.v. The 
whole colon or caecum may empty and 
yet the appendix will remain filled. 
AYhenever stasis was found roentgen- 
ologically, histopathologic signs of 
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chronic inflammation were demon- 
strable. The mucosal relief is 
definitely altered in inflammatory 
conditions producing rounded promi- 
nences bulging into the lumen. 

Pathologic Study: The appendices 
%yere divided into two groups, the 
healed and the active. The healed 
group included those cases with obli- 
teration of the lumen by scar tissue, 
cicatrization of the submucosa, scar 
formation in the muscularis of the 
mucosa and an increased amount of 
adipose tissue in the submucosa. The 
active group showed leukocytic in- 
filtration of the muscularis. The 
authors maintain that where there is 


a genuine active lesion in the appen- 
dix, an active process in the muscu- 
laris is a constant accompaniment of 
the lesions found in the mucosa and 
submucosa. In this study, wherever 
stasis occurred, lymphocytic infiltra- 
tion and degenerative changes in the 
ganglion cells of the plexuses of Auer- 
bach and Meissner occur. This view 
corresponds to the results of Aschoff's 
studies which correlated the signs of 
chronic inflammation in the intrinsic 
neuro-muscuiar system of the appen- 
dix with demonstrable motor disturb- 
ances. These histopathological 
changes were found both in acute and 
subacute appendicitis. 


The authors feel that the motor 
disturbances associated with chronic 
inflammation may be an essential 
factor in the production of acute 
appendicitis. Thus, when a case is 
diagnosed as chronic appendicitis 
roentgenologically, appendectomy is 
certainly indicated to ward off an 
acute attack. 

Henry H. Lerner, Boston, Mass. 

CONNOTATIONS 

H. J. Sims, M.D. 

Denver, Colorado 

Claude Bernard’s first job was as 
apprentice to a pharmacist. Soon 
after losing his job, he undertook to 
write a manuscript on a tragedy con- 
cerning Charles VI. This was rejected 
in 1834. Shortly before his death, ho 
presented his manuscript to a friend 
and asked that it be published five 
years after his death with this state- 
ment: “It has been rejected and re- 
fused by M. Saint Marc Girdian.’’ 
Nine years later it was published. 

Professor Bottoni first used the 
galvano-cautery in 1872 in the treat- 
ment of hypertrophy of the prostate. 
It did not meet with general recog- 
nition until 1897 when Clark reported 
the cure of three cases. 

In 1881, Sommenburg, aware of the 
unsuccessful autoplastic methods, 
advocated extirp.ation of the bladder 
and union of the ureters to the 
urethral mucosa. Jlaydl suggested 
and Milulicz attempted transplanting 
the uterus into the rectum. One 
])atient died from chloroform narcosis 
and the other patient passed urine 
and feces involuntarily. 

Bezoars from animals were form- 
erly supposed to have remarkable 
medicinal properties, especially as 
antidotes to poison. In man, three 
types of bezoars have been described. 
In IS.'il, Quain described the first case 
of phytobezoar in man. It consisted 
of a mass of cocoanut fibers and was 
found postmortem in the stomach of 
a young insane patient. In 1894, Out- 
ten dc.scribed a bezoar in man due to 
eating persimmons. 

Charles Byrne, an Irishman 8 feet 
and 4 inches in height, died in 1783 
at the age of 22. Because of his 
gigantic features attempts by the 
medical profession to personally inter- 
view him led him to request that his 
body be buried in the sea. His skeleton 
is exhibited together with his boots in 
the Museum of the Royal College of 
Surgeons in London. The skeleton is 
7 feet 7 inches tall and his boots are 
size 15%. 

Until the middle of the sixteenth 
eentur.v, a te.xt-book of medicine 
published in 1493 by Bartholomew 
was second only to the Bible in its 
number of printings. Bartholomew, 
in writing of epilepsy, stated that 
some cases were due to the brain and 







Vi-Penta Drops is a unique preparation which solves the problem 
of providing adequate vitamin supplements — all 5 important vita- 
mins — for infants and others who cannot swallow capsules. The 
vitamins in Vi-Penta Drops are in a highly concentrated, clear, 
L ‘ _ palatable solution. PACKACfS: 15 cc and 60 cc, with measuring 

dropper, calibrated for 5- and 10-minim doses. One IS-cc vial equals 1 package 
of 25 Vi-Penta Perles. One 60-cc vial equals 1 package of 100 Vi-Penta Perles. 
HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY, NEW JERSEY 




TEN MINIMS OF VI-PENTA DROPS EQUALS ONE VI-PENTA PERLE 
IN VITAMIN POTENCY 

Thus JO minims of fhe preparation confoins; 

Vitomln A U.S.P. Unitl 

Vitamin B, Internallonal Unit! (0.45 mg.) Thiamin chlorld. 

Vitamin '..(C), 30 Gamma Riboflavin 

Vitamin C 500 Intomatlanal Unit. '{35 mg.) Aicorblc aeld 

Vitomln D ’ 9 O 0 u.S.P. Units 




THE EMULSION... 

Petrolagar 

FOR CONSTIPATION 


Does not coat intestinal mucosa. 
Petrolagar is an aqueous suspen- 
sion of mineral oil — oil in water 
emulsion. 


1, Petrolagar is more palat- 
able. Easier to take by 
patients with aversion to 
plain oil — may be thinned 
by dilution. 

2. Miscible in aqueous solu- 
tions. Mixes wth gastro- 
intestinal contents to form 
a homogeneous mass. 


4. No accvunulation of oil in 
folds of mucosa. 

5. Will not coat the feces 
rvith oily film. 

6. Does not interfere with 
secretion or absorption. 


7, Augments intestinal con- 
tents by supplying an un- 
absorbable fluid. 

8, More even distribution 
and dissemination of oil 
wth gastro-intestinal con- 
tents. 

9, Assures a more normal 
fecal consistency. 

10. Less likely to leak. 

11, Provides comfortable 
bowel acdion. 

12- Makes possible five types 
of Petrolagar to select from 
to meet the special needs 
of Bov/el Management. 


Petrolagar — Uquid petrolatum 65 cc, emulsified 
with 0.4 Gm* agar in a menstruum to make 100 cc. 


Petrolagar 

Petrolagar Laboratories, Inc. • 8134 McCormick Boulovard • Chicago, Hi 

285 



28G 


American Journal of Digestive Diseases 


others to the stomach and extremi- 
ties. He recognized epilepsy to be a 
disease of the brain; analempsia as 
arising from disease of the stomach; 
and cathalempsia as a manifestation 
of uncontrollable movements of the 
extremities. Concerning lethargy, he 
states that drunken men exhibit' 
stupor because of perturbation of 
reason, or old men suffer it during 
the winter months from accumulation 
of phlegm or following some former 
sickness. 

It is believed by many historians 
that Leonardo had a modern idea of 
the circulation of blood before its dis- 
covery by Harvey. As a corollary, he 
stated that the sea received water 


from all the rivers while the sea of 
blood was the source of all the veins. 
He described the thyroid gland as a 
buffer, simply filling in space between 
the trachea and clavicle. He compared 
the voice box with that of a flute or 
organ pipe in the production of 
sound. He believed that the length 
and diameter of the trachea determ- 
ined the pitch .of the voice. He also 
believed the uvula aided in smelling. 
The intestinal tract was described as 
consisting of transverse and longi- 
tudinal fibers to give strength. The 
appendis acted as a safety valve for 
excess of gas. The gall bladder was 
thought to cleanse the liver of all 
impurities and to distribute vital 


nourishment. He regarded the testes 
as the seat of emotion and described 
two canals in the penis, one for the 
urine and the other for the sperm. 

Dr. Benjamin Rush, who lived 
1745-1813, was active in the practice 
of medicine in Philadelphia during 
the epidemic of yellow fever, 1793- 
1803. He believed the disease was of 
domestic origin and thus differed 
from other physicians who believed it 
imported from other parts. He with- 
drew from the original medical so- 
ciety and with other colleagues who 
shared in his views organized the 
Philadelphia Academy of Medicine, a 
society which was short-lived. He 
advocated ten grains of calomel and 
ten grains of jalap at frequent inter- 
vals and also recommended copious 
bleeding. He himself, a victim of 
yellow fever, insisted he be given the 
same treatment. 

Florus, born in 1751, was a distin- 
guished anatomist of Guatemala. Ac- 
cording to Van Patten, the English 
translation of Florus pamphlet in 
which is described the value of lizards 
in the treatment of cancer w’as pub- 
lished in 1782. A resident of Guate- 
mala City who felt death near from 
cancer consulted the parish priest 
concerning the salvation of his soul. 
The priest recalled to memory an 
Indian suffering from cancer who was 
completely cured within a few days 
by a secret remedy, unknown except 
to the Indians. Upon request, the 
secret remedy was made known to the 
priest. He considered the treatment 
harmless and advised his friend to 
follow the information given by the 
Indians. According to the Indians, 
the head and tail of the lizard are 
quickly severed and the intestines and 
skin are immediately removed. The 
lizard is eaten while flesh is warm. 
Three lizards are to be eaten the first 
day; and within five days fever de- 
velops, followed by copious sweat. At 
this time five more lizards are to be 
consumed; within a few days, slough- 
ing begins and the skin is replaced by 
healthy tissue. 

Sylvius described intussusception 
as far back as 1614-1672. He de- 
scribed the malady as incurable 
though he suggested lead bullets or 
mercury be given with oil of almonds. 
Pare quoted Sanctus as having ob- 
served the recovery of a patient who 
w'as given three pounds of mercury 
by mouth. Sydenham objected to this 
form of treatment as he feared the 
mercury might extract the innate 
heat. Barbett advised in 1676 laparo- 
tomy for intussusception. 

Thewlis, Malford W. 

A New Antispasmodic Drug in 
Gastro-Ent erology. Medical 
Times, 67, 12-13, 19SS. 

This report presents the results ob- 
tained on a single case study. The 
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subject was a woman who had been 
suffering from a severe post-prandial 
abdominal pain for a period of seven 
w'eeks, which pain did not respond to 
treatment with the usual opiates. 
Relief was finally obtained by means 
of Beta-diethylaminoethyl dipheny- 
lacetate-HCl administered in oral 
doses of 75 milligrams after each 
meal. Franklin Hollander. 

Benedict, Mitchell M. 

"Peptic Ulcer and the Larostidin 
Treatment.” The Military Sur- 
geon, Nov., I93S. 

Doctor Benedict, in a recent article 
commenting upon the effects of the 
Larostidin treatment, reached the 


following conclusions; The parenteral 
administration of histidine mono- 
hydrochloride in 132 cases of gastro- 
intestinal disorders, 112 of which 
were peptic ulcer, was followed by 
rapid remission of clinical symptoms 
and radiologic evidence of improve- 
ment. Regulation of the diet and the 
mode of living need not be as strict 
as wdth other types of treatment, but 
a reasonable diet and avoidance of 
undue mental and physical exertion 
should be observed to secure the most 
satisfactory results from the histi- 
dine treatment. The prompt improve- 
ment with the histidine treatment 
permits the patient to become ambu- 
lant early in the treatment and short- 


ens the period of hospitalization to 
one month. Patients with peptic ulcer 
tolerate a liberal diet, in the histidine 
treatment, even during the crisis. The 
incidence of recurrence was reduced 
in cases of peptic ulcer receiving the 
histidine treatment, and all recurrent 
cases responded satisfactorily to a 
second treatment. In tuberculous 
enterocolitis, the parenteral adminis- 
tration of histidine has been follow'ed 
by rapid remission of diarrhea and 
spastic abdominal pain. The general 
condition and the appetite improves. 
Cases of peptic ulcer complicated by 
other diseases respond satisfactorily 
to the histidine treatment. The compli- 
cating disease should be treated at 
the same time. The histidine treat- 
ment has been found of value in the 
treatment of gastro-intestinal ulcers 
other than peptic ulcer. The parenteral 
administration of histidine in other 
diseases, particularly those of the 
respiratory tract, may be found of 
value. The daily parenteral adminis- 
tration of histidine monohydrochloride 
has been found the therapy of choice 
in gastro-intestinal ulcers. 

Forssell, Gosta. 

The Role of the Autonomous 
Movements of the Gastro-in- 
testinal Mucous Membrane in 
Digestion. Am. J. of Roent. and 
Radium Therapy, Vol. 41, No. 2, 
pp. liS-165, 1939. 

Comment: Forssell, ever since 1923, 
has maintained that the mucous 
membrane of the gastro-intestinal 
tract has the power of autonomous 
movement so that it can adapt itself 
for various purposes in the mechani- 
cal phase of digestion. His studies 
w'hich have been pursued for many 
years have finally led him to the con- 
clusion that such activity does take 
place. He is also firmly convinced 
that other movements of the mucous 
membrane play a part in the absorp- 
tive function. Over a period of time 
he has obtained mucous membrane re- 
liefs from animals and humans by in- 
jecting formalin into the vascular 
system immediately after death. In 
this way, he determines certain 
patterns w^hich he maintains are con- 
sistent in all animals. Since the ad- 
vent of gastroscopy, we have been 
trying to confirm the presence of 
autonomous movements of the mucous 
membrane but without success. Like- 
wise, the textbook description of the 
conformation of the mucosa in the 
stomach has likewise not been con- 
stantly observed. Recently, by modify- 
ing our gastroscopic technique and 
using very little insufflation or not at 
all, if possible, we have had some de- 
gree of success in visualizing certain 
anatomic features of the mucous 
membrane pattern which Forssell has 
so accurately described. Since in this 
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paper he maintains that the mucous 
membrane pattern is determined by 
the quantity and consistency of the 
food which is in tlic stomach, we are 
about to attempt a series of studies 
wherein pastroscopy will follow upon 
the inprestion of food particles. In this 
manner, we hojie to determine whether 
or not the mucous membrane adapts 
itself to its contents. 

Review: Forssell maintains that 
the mucous membrane is inlluenctd 
both by the deftree of contraction of 
the muscle wall and the consi.sloncy ■ 
and form of the contents of the di- i 
(restive canal in re.spect to the for- j 
ward passaue of the inqe.sta. , 

In the phase of maximal conlrac- I 


tion with an empty lumen, the mucous 
membrane forms what he calls a 
“initial relief” which is specific in 
each portion of the dice.stive tract. 
On the other hand, where the canal 
is distended, the mucous membrane 
forms a “final relief.” In the stomach, 
colon and rectum the membrane fold.s 
disappear in this latter phase. How- 
ever, in the small intestine, the trans- 
verse fold.s persist, e\‘en in the pre.s- 
ence of marked distention. With some 
contraction of the muscular wall the 
macroscopic folds of the imico.sn form 
a “working relief" which is prorluced 
without alterinc the diameter of the 
tube in re.s|>(mse to the type of in- 
ce.sta present. When the contents are 
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fluid an in the fmall intestine, the rc- 
J lief i.s uniform and regular. Whore 
.lofl contend nre present, “.small di- 
I ce.stive chambers” arc formctl by pro- 
! jectinc folds. When the contents are 
1 solid, or a mixture of solid with semi- 
J solid, tho mucous membrane cnclo.se- 
j the particle almost entirely in n cup- 
j like chnmlKT nnd may surround the 
I particle even though the main lumen 
I of the E'ut remains fre'x Wherever 
i E'as exi.sts in the dicc.stive tract, the 
I mucou.s memhranc forms smooth cavi- 
I ties with refpilar contents. In this 
way, we really have two inechani.-ni.s 
independent of each other for move- 

■ ment in the dicestive canal. The 
i ntu«cular tube and its sphincters di.s- 

tribute the rontent.* to the vnrii)U,< 

■ portions of the diecstive tract. The 
• mucou.s membrane forms small mc- 

cb.anical work.-hops which provide for 
the individual moi-hanical pnwe.'sej 
of dini stinn. 

Kors'cll shows a larj;e numlx'r of 
illustrations of hi' anatomic.a! prep- 
arations demon.stratinp a numlser of 
the functional variations of the 
miinjus memhrnne relief. To apprex'i- 
, ate a de.'criplion of his exhihits. (he 
aiticlo mus* it-elf Iw read. Hi.spf'rtion 
on the stomach i^ extremely intere«t- 
ini;. particularly to the (ra'tro-tMpi.st 
hy whom direct vi.ualiraiion and 
pro.>f of I‘ors.‘-ir.s theory of .nutn- 
r.nmoiis inovenunt.s in the mucou.s 
memhrane of the stomach can Ih' oh- 
I laincil. if true. 

Henry H, l/'rr.er, Ilo.stoii, Mass. 

WH.\T THK KXrKlUMEXT.AI. 

PHIlCiKON HA.^ l.KAKNKn 
AIIOUT UI.CEU 

In a recent article Dr. Frank Mann 
(Minn. Med.. 20:7.*'r>) summarired 
most of what i.s known about the cx- 
' perimental pn'duction of ulcer. His 
' .stntement.s were so concise and to the 
I point that they are well worth repeat- 
inp here. 

”1. Ulcer rarely follnw.s diversion 
of hilo from the duodenum, hut neutc 
ulcers nre frequently found in tho 
condition of jaumlice followinir ob- 
struction of biliary outflow. 

2. .-Veute duodenal ulceration fre- 
quently follows the complete lo.ss of 
pancreatic secretion from the bo<ly. 
but rarely occurs if secretion of tho 
luincreas is prevented by obstruction 
to the outflow of pancreatic juice. 

ii. Ulcer occurs in a small pereent- 
npe of instances in which the duo- 
denum is removed. 

■I. Ulcer frotpiently occurs in tho 
duodenum if the bile nnd pancreatic 
ducts arc drained into the termin.al 
ileum. 

5. Drainape of the entire duodenal 
content into the terminal ileum cause.s 
ulcer to form in almost every instance 
in tho jejunum or ileum which has 
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the same time supplying much 
needed calories. 

During convalescence, New 5 
Minute Cream of Wheat provides 
essential minerals, is a valuable 
source of food energy, and con- 
tributes to the daily requirement 
of vitamin B;. Its economy, loo, 
deserves consideration, especially 
since its price is the same reason- 
able figure at which Cream of 
Wheat has always been offered. 


Physicians arc invited to send for a 14 oz. trade 
package of New 5 Minute Cream of Whe-at, together 
with sample paekages for distribution to patients. 


THE CREAM OF WHEAT CORPORATION 

MINNEAPOLIS, MINN., U. S. A. 

The Cream of Wheat Corporation, 

Minneapolis, Minn, 

Gentlemen: 

You may send me a 14 or. trade package of Cream of Wheat, together with literature. j 
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been placed in the position previously 
occupied by the duodenum. 

G. The site at which the ulcer de- 
velops is so remarkably constant that 
it is possible at operation to indicate 
accurately where the ulcer will form. 

7. By chanfriiifT the ancle of the 
loop of cut anastomosed to the 
stomach it is possible to chance the 
site where the nicer will occur and lo 
indicate this area at the time of ■ 
operation. 

S. Varyinc the size of the openinc 
throuch which the castric content i.s 
expelled chances the rate at which 
the ulcer forms. The ulcer occurs 
more rapidly with the smaller open- : 
inc- I 

9. Injury to the motor mechanism 
of the stomach, such as mnkinc an 
hour-class stomach, delay.s but doe.s 
not prevent the develoiiment of ulcer. 

10. Itesistance of the intestinal 
mucosa to ulcer decreases procre.s- 
sively from the pylorus to the colon. 

11. The loop of intestine anasto- 

mosed to the stomach can be turned 
at dilTcrent ancle.s in relation to its ; 
blood supply without afTeetinc the site | 
at which the ulcer develops. j 

12. An incision can be made re- j 
pcntedly within short intervals of | 
time in the loop of intestine contain- | 
inc an ulcer opposite the lo.sion and | 


AS ONE 
PHYSICIAN 
TO ANOTHER... 


In Treating Constipation, 

This is What 9 Physicians 
Out of 10 Would Say . . . 

iS'ew habits of elimination, new dietary 
h.abits are the basis of most successful 
trealmenl. However, in aiding in the 
re-estal)lislunent of such habits, a bland 
pure mineral oil may often be most 
helpful. And now, in light of recent 
slmfics upon file efTects of ITtainin fi-I 
in the gastro-intestinal tract, this ini- 
jmrtant food factor may he an essential 
in restoring normal tonus to the neuro- 
muscular mechanism of the intestines. 


the ulcer observed. The incision heals j 
hut the ulcer does not. , 

I.'). An ulcer will show evidence of i 
healinc within a few hours after it ; 
has been completely pnitected from j 
contact with the enstric content. j 

1-1. An ulcer will heal .slowly if the | 
duodenal content is drained so it will ; 
pass over the lesion. ; 

1.7. An ulcer will heal .slowly fol- j 
lowing a enstro-enterostomy. ; 

IG. When an ulcer is made to heal j 
by preventing the gastric content i 
from passing over it, another ulcer 
usually develops in the elTeri'nl loop , 
of intestine in the pathway of the 
gastric content of the gnstro-enti ric 
anastomosis made to drain the ! 
stomach. It should he notcsl that the 
site of the new ulcer was suhjectwl to 
the same condition ns the site of the ‘ 
original. 

17. The healing process in an ulcer 
only (tartinlly protected from contact , 
with the gastric content is irregular ■ 
and .slow, tvitli many complications, 
such as reformation of a portion of 
the ulcer and hemorrhage. 

19. During the healing proct ss tin- 
newly formed tissue is very ilelicate : 
and can be washed out of the ulcer 
with unbelievable ease. 

2(1. Itemoval of all the funiiic 
muco.'-a e.xcept a narrow tulw for the 
passage of food greatly delay.s the , 


formation of the ulcer hut does not 
prevent its occurrence. 

21. If an isolated fundic pouch is 
drained by an isolated loop of in- 
te.stinc, ulcer will occur in the in- 
testinal loop. 

22. If an isolated pyloric pouch is 
drained by an isolated loop of intes- 
tine ulcer does not occur. 

2."!. Ulcer will occur after section 
of the nerves to the stomach. 

24. A diet of coarse food will in- 
crease the rate at which an ulcer de- 
velops. while a liquid diet retards the 
rate of ulceration. 

25. rntches of jejunum, trans- 
planted into the wall of the fundic 
jKirtion of the stomach, do not become 
ulcerated. 

2G. Patches of jejunum, tran.*-- 
planted into the le.'ser cur.ature of 
the pyloric portion of the .'tomsch, 
frequently do become ulcerated. 

27. Patches of the fundic region of 
stomach, transplanted into the wall 
of the jejunum or ileum, produce 
ulceration in the intestinal mucos.a. 

2.7. Areas from which the mucosa 
i.s excised heal more rapidly in the 
fundic n-gion than in the ulccr-hi'ar- 
ing area of the pyloric region. 

29. All the major complication' of 
ulcer, a.s noted in the hum.nn. have 
levn observed in the e.xpvrimcntally 
produresi lesion. 
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• • • 

«•! /xMfrt/ rnrrf i>rtn/:x you Jrrr $nm» 
/f/rst (tttd tlr$criptirr fitrruturr, Stanco 
incorfwrtttviU 1 Park 
.Irr., Arir York* A’. V. 

Nuiol 


VITA 




It IS charactenstic of many "good livers" to go beyond the bounds of good sense 
and to give no thought of tomorrow— despite the admonitions of their physicians. -*r In your 
prevention and treatment of the pathological consequences — in cases of hepatic, biliary, 
gastrointestinal, urogenital, and metabolic upsets — vre suggest the use of Vichy Celestins 
as an adjuvant -K Direct from the Spa in Vichy, France— bottled under the watchful super- 
vision of the French government— comes this natural mineral v/ater of the famous Celestins 
spring. Its mineral content has a buffer action, helping to keep the pH of the blood at 7,4. 
It is a mild stimulant of the liver cells and favors maintenance of bile fluidity. h is not 
a laxative Nor is it heavily charged with CO 2 . Everyone likes to drink Vichy Celestins 
because of its natural life and pleasant sparkle. -K The usual prescription calls for a glassful 
morning and evening Order more if there is an acidotic tendency, or if you decide fluids 
should be pushed And for those of your patients vrho are bons vivants, the persistent use 
of Vichy Celestins should prove to be a most acceptable health habit. 

AllEEICAN AGEMCY FOP FpE'ICH VICf-'i, 285 MADISO;: AVElIUE. liEW YOPK CITY 

VICHY 

NATURAL MINERAL WATER 






294 


American Journal of Digestive Diseases 


30. Finally, it should "be empha- 
sized that these experimentally pro- 
duced ulcers cannot be distinguished 
grossly or microscopically from ulcer 
as seen in man. 

This large amount of accumulated 
data indicate conclusively ^that chronic 
peptic ulcer can be produced experi- 
mentally by interrupting the chemical 
coordinating mechanism whereby the 
acid gastric content is diluted, buf- 
fered and neutralized as soon as it 
leaves the stomach. Ulcer occurs in' 
a mucosa subjected to the action of 
the acid gastric content and unpro- 
tected by the acid-reducing mechan- 
ism. Ulcer does not occur in the 
absence of acid or in the presence of 
this mechanism for reducing acidity. 
The motor mechanism of the stomach 
is important in determining the site 
of the lesion the ulcer occurring in 
the area on which the acid gastric 
content first impinges upon leaving 
the stomach and the rate of progress 
of the lesion, the ulcer forming more 
rapidly where the acid gastric con- 
tent is expelled with gi'eater force. 
The force with which the content of 
the stomach is expelled is modified by 
the size of the opening of emergence, 
being greater with smaller opening.” 

Meulengracht, E. 

Histologic Ini'cstigation into the 
Pyloric Gland Organ in Pcnii- 
cious Anemia. Am. J. l\Icd. Sci., 
Vol. 197, No. i’, pp. S01-2U, Feb., 
1939. 

Former investigators have shown 
that the anti-anemic factor in the 
stomach (Castle’s intrinsic factor) is 
not found in the pepsin and hydro- 
chloric acid-producing fundus portion, 
but in the pyloric portion and duo- 
denum, and it must be secreted by 
the pyloric glands and the histolo- 
gically identical Brunner’s glands. 
Jleulengracht examined the stomach 
and duodenum of eight cases who had 
suffered from pernicious anemia. His 
microscopic examination revealed con- 
siderable gastritic changes in the 
fundus portion with atrophy of the 
glands and disappearance of parietal 
and chief cells. But the gastritic 
changes were less pronounced in the 
pyloric portion, and the glands seemed 
relatively well preserved; no histo- 
logic changes could be demonstrated 
in Brunner’s glands. The histologic 
changes were thus most marked in 
the region of the hydrochloric acid- 
producing and pepsin-producing 
fundus glands, but less marked in the 
pyloric gland region, and entirely 
absent in the vicinity of Brunner’s 
glands. It is also expedient to draw 
attention to Goldhamer’s experiments 
which indicated that it was the volume 
of the gastric fluid which was reduced 
in pernicious anemia, while the anti- 
anemic activity per unit volume was 
the same as under normal conditions. 
Therefore it is possible that a func- 
tional insufficiency exists. On the 
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AS A PRECURSOR bf 


PEPTIC yiCER 


“One may reasonably poslnlate dial gaslrilts is the pre- 
cursor of gastric ulcer on the basis of combined clinical 
and histopathologic observations.'’ 

)!u»tfrn>aD. Vrftr Hock of Mpdirinr, 1D3S. pftc* 703. 


A rapidly accdinulating nins.s of clinic.'il evidence points to an ancestry of 
gastritis for peptic ulcer. TJiis view is now accepted Ijy many noted gastro- 
enterologists. 

In any ciusc, gastroscopy and bas-relief X-Ray studies show tliat g.xstritis 
is a coininon complicating factor in ulcer and an acconijianiincnt of almost all 
gastric ailments. 

IMietiicr it is gastritis or peptic ulcer, treatment naturally is directed 
toward alleviating pain and discomfort, reducing gastric acidity, protecting 
the inflamed mucosa, and counteracting the inflammatory procc.sscs. Such 
treatment is effectively met in CRE.\MLM.IX, a distinctive colloidal cream 
of aluminum hydroxide. 

Profound and Prolonged Antacid Action. Fixes 12 times its volume of N/10 
HCl in less than 30 minutes. In contrast to the alkalies, its antacid action 
is sustained. 


Rapid Healing. Aceomplishes healing in a remarkably short period — 7 to 10 
days by drij) method and 3 to 0 weeks when given orally. 

Prompt Pain Relief. Affonls relief usually with the first dose .and maint.ains 
it throughout treatment. 

No Danger of Alkalosis. Docs not disturb the acid-base balance and conse- 
quently cannot cause alkalosis or changes in 
pl.asmn pll. 

No Increase of HCl Secretion. Provokes no 
secondary rise of IICl secretion, as is tlie case 
witli the alkalies. 

Chemical and Mechanical Protection. ' Its 

astringent action .and gelatinous consistency 
.afford protection to the affected tissue against 
irritation by the gastric contents. 
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It is with great pleasure that we announce a 
real laboratory achievement — the development 
of CREAMALIN in convenient tablet form. 


Through the perfection of a special desiccation process, the distinctive thera- 
peutic properties of liquid CREA3IALIN are retained in CREAMALIN 
tablets. Each tablet equals one teaspoonful of liquid CREAMALIN. 

This new concentrated tablet possesses profound and sustained acid-fixing 
power — 12 times its volume of N/10 HCl in less than 30 minutes. By its 
antacid action it induces prompt relief from pain, and effectively controls 
hj’perperistalsis and pylorospasm. It does not provoke a secondary rise in 
HCl secretion as do the soluble alkalies; nor does it disturb the acid-base 
balance or lead to alkalosis. 

CREAMALIN tablets offer a new convenience and an appealing palata- 
bility to your patients. Easy to carry and easy to take, they represent a real 
contribution to ambulant therapy in peptic ulcer, chronic gastritis, and 
gastric hyperacidity. 
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other hand, we must consider the 
possibility that processes in the in- 
testine aie wholly or in part respon- 
sible. The author believes that two 
facts have been established: 1, That 
the anti-anemic factor of the stomach 
is produced by the pyloric Kland 
organ; but, 2, that a histologic in- 
vestigation shows that the pyloric 
gland organ is relatively intact in 
pernicious anemia. 

Franz J. Lust. 

Pack, George T. and JIcNeer, 
Gordon. 

Analysis of End-Rcstdts Follow- 
ing Experimental Radiation 
Therapy of Gastric Cancer. .4 
report of SOS cases. Am. J. Rood, 
and Radium Therapy, Vol. 41, 
No. S, pp. S91-403, March, 1919. 
In an excellent, well-prepared, 
scientific, and well-formulated study, 
the authors analyze a series of cases 
of gastric cancer which were sub- 
jected to radiation therapy, both ex- 
ternal and internal, by the roentgen 
ray, by the radium element pack — 
preoperatively and postoperatively. 

From their work, they concluded 
that the present methods of radiation 
therapy may prolong the life expect- 
ancy of the patient ■rvith inoperable 
gastric cancer but is of no curative 
value. Cancers of the lesser curvature 
respond best to irradiation. However, 
their survival period is less than that 
of cancers in the media, fundus and 
cardia. The addition of radiation 
therapy to surgical procedures pro- 
longs the life expectancy of the 
patient. 

Henry H. Lerner. 

Bellomo, Aldo. 

Treatment of Gastric and Duo- 
denal Ulcer with Intravcnotis 
Injections of Bromine and 
Atropine. Minerva mcdica, II, 
489-93, 19SS. 

Five cases each of hyperchlorhydric 
gastritis and gastric ulcer were 
treated with atropine and brorao- 
hydroxyethylamine intravenously. The 
doses were 1 milligram of the former 
and 10 cc. of a 25 per cent soln. of the 
latter, corresponding to 0.77 grams of 
bromine. Results were successful. 

Franklin Hollander. 

Templeton, Frederic E. and Schind- 
ler, Rudolf. 

Roentgenologic and Gaslroscopic 
Studies in Chronic Gastritis and 
Peptic Ulcer. Am. J. of Roent- 
and Radium Therapy, Vol. 11, 
No. S, pp. 354-367, March, 1919. 
The authors present a correlated 
study between the roentgenologic 
diagnosis of gastritis in the presence 
of peptic ulcer and the gastroscopic 
observations and diagnosis of gas- 
tritis. 

The pathology of gastritis they 
base upon the work of Faber and 
Block, wherein two general types of 
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chronic gastritis were found to exist 
— the hypertrophic and atrophic. 
' However, the fact that normal his- 
tology of the gastric mucosa has not 
been clearly defined invalidates to 
some extent this criterion. 

The clinical diagnosis of gastritis is 
as yet awaiting definition until suffi- 
cient autopsy material correlated with 
gastroscopic material has been col- 
lected. Gastroscopically, gastritis is 
divided into three types— the super- 
ficial type is defined as the mucosa 
which shows few hyperemic spots 
■without gross mucosal defects. The 
atrophic type shows grayish-green 
spots and at times the blood vessels of 
the submucosa can be visualized. The 
mucosal membrane pattern is very 
thin. The hypei’trophic type shows 
large, swollen, velvet-like, verrucous, 
nodular and segmented folds with 
very shallow ulcerations. Roentgen- 
ologically, the demonstration of gas- 
tritis is limited to the hypertrophic 
form. They conclude, therefore, that 
chronic gastritis can only be diag- 
nosed gastroscopically. 

Another finding which seems of 
interest is that gastritis is not 
always present gastroscopically in the 
presence of gastric or duodenal ulcers. 
Likewise, in a few scattered instances, 
there was no evidence of micro.scopic 
ulcers in these cases. 

Comment; This is another instance 
ivherein an attempt is made to 


compare two types of observations, 
namely, gastroscopic or ronetgenolo- 
gic, without having any accepted and 
established criteria for either set of 
observations. Until there has been a 
more specific correlation between 
pathology and gastroscopy, such com- 
parisons must be weighed carefully 
before being accepted. The authors 
themselves realize this by raising the 
question as to whether the patholo- 
gist can differentiate between normal 
and abnormal gastric mucosa, whether 
the changes seen by the gastroscopist 
always indicate gastritis, and whether 
gastritis can e.xist without being 
visible through the gastroscope. 

With our present state of knowl- 
edge, the answer to all three of these 
questions is still indefinite. 

Henry H. Lerner. 

Haseoawa, Takuro. 

Hormonal Action of the Spleen 
on Gastric Juice Acidity. Arhciten 
aus dcr medhinisehen Fakultiit 
Okayama, C, fiS-TJ, 193S. 

For these experiments, rabbits were i 
provided with Pavlov pouches and 
subsequently subjected to splenec- 
tomy. Following removal of the spleen 
the total acidity of the pouch se- 
cretion was increased; administration 
of spleen extract to these animals, : 
however, reduced the acidity to its 
normal level. Atropine exerted a 1 


similar effect. These results indicate 
that the spleen yields an atropine-like 
hormone which exerts a vagus-para- 
lyzing action on the secretory mechan- 
ism of the stomach. 

Franklin Hollander. 

Pickhardt, Otto C. and Rafsky, 
Henry A. 

Problems Presented by Lesions 
of the Right Quadrant. J. A. ill. 
A., Vol. ion. No. 25, pp. 20iS- 
2053, Dec. IS, 1937. 

Pickhardt and Rafsky stress the 
fact that appendicitis is such a com- 
paratively common disease, that the 
symptoms referable to the right 
lower quadrant are often ascribed to 
an inflammatory process of the ap- 
pendix when in reality the lesion is 
in the cecum or the terminal part of 
the ileum. Not infrequently patients 
with nonspecific granuloma or 
regional ileitis hai'e an appendectomy 
performed and subsequently, when the 
symptoms recur, a pathologic process 
in the ileum is discovered. Patients 
with .symptoms due to cecal stasis, 
spasm of the cecum or other lesions 
in this region are often subjected to 
the removal of the appendix only to 
have a recurrence of the clinical syn- 
drome, perhaps in a more persistent 
form. The cecum may be the site of 
n benign or malignant tumor or an 
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FIVE TIMES MORE SOLUBLE— that’s 
one advantage of Beta Lactose, 
Borden, over ordinary milL su- 
gar {alpha lactose) That’s «hy 
patients find it easier to use. 
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B. MORE PALATABLE, TOO— that’s wliat vour 
patients’ verdict is when switched to Beta 
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Restore Natural Bowel 
Action This Proved Way 

ne\v,. improved 
relief for : 
intestinal- 
disorders 

Viable Lactobacilli + Yeasi Vitamins 

It’s the combination that does the trick. 

This fresh compressed combination protects 
and preserves a vast number of viable active 
lactobacilli which help to expel harmful bac- 
teria and reestablish a normal healthy in- 
testinal, tract. The extra high count of 
vitamins Bi and G help to stimulate digestion. 


Clinical tests show that this combi- 
nation relieves constipation in a high 
percentage of cases. 


Send for FREE Samples, clinical tests and list 
of distributors East of Mississippi River. 

LACTYS, INC., Copeutt Lane, Yonkers, N. Y. 
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An Aid To Normal Bowel Function* 

KARAJEL combines the therapeutic efficacy of 
Pectin and Karaya Gum, (Bassorin), to provide an 
ideal jell-like bulk in the management of irritable 
colon. 

Its compound coatings of vegetable gums provides 
the maximum hydration in the intestinal tract. 

KARAJEL is a bland, hygroscopic medicament that 
increases the bulk and moisture content of the fecal 
mass. 

KARAJEL supplies the fecal mass with moisture- 
retaining lubricative bulk, producing well-formed 
stools easy to evacuate. Its smooth voluminous bulk 
stimulates normal peristalsis without added irritating 
cathartics. 

♦An \nlcTC8t\ng Editorial on this watfrinl eppeared in the March issiir of The 
American Journal of Digestive Diseases, entitled, “Aida to Normal Bowel Function,'* 
authored by Dr. J. ArnoW Bargcn of Rochester. Minnesota. J?epnnf« will be supplied 
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inflammatory or edematous process, 
infectious, parasitic or allergic, in 
origin, which may give rise to a 
rather confusing clinical picture. It 
is a fact that the usual physical 
and laboratory examinations do not 
always reveal the correct diagnosis. 
Special methods of investigation may 
be necessary, particularly a study of 
the small intestine. Pickhardt and 
Rafsky stress the importance of duo- 
denal installation of barium and 
taking films every one or two hours. 
Jlost of their diagnosis were due to 
a very skillful recutgcnologieal ex- 
amination. The reported cases con- 
tain such rarities as a mucocele of 
appendix or angioneurotic edema with 
visceral manifestations. A ca.se with 
sjTiiptoms of appendicitis could be de- 
fected as gastro-intcstinal allergy. 
Scratch tests revealed the allergens. 
The roentgenological examination en- 
abled the dinpmosis of cases as an 
intussusception of ileum into the 
cecum, with papilloma" of cecum, or of 
diverticulitis of the cecum 'or of neo- 
plasms of the cecum.. Several cases 
of ‘regional ileitis are among the ma- 
ierinl and show that due tn exact ex- 
amination we arc able to find this 
condition comparatively frequent. 
Pickhardt and Rafsky emphasize that 
a more frequent study of the small 
intestine ns a means of detecting 
lesion.s of the terminal part of the 
ileum and the cecum should he en- 
couraged. Those conditions do not 
always need surgical interference but 
can be treated medically. The surgi- 
cal treatment of lesions of the right 
lower quadrant will vai-y as to the 
pathologic process found. If marked 
inflammatoiy edema on regional 
ileitis is present, an ileocolostomy, 
with short-circuiting of the nfTcctcd 
part by means of healthy intestine 
well away from the lesion, is to he 
preferred, with possible subsequent 
resection. 

Franz J. Lust, 

Stetten, DeWitt and Abeloff, 

Abram Joseph. 

Obscrvntiovs on the Clinical 
Picture and Thcrapv of Dircrti- 
cniitis of the Colon. Jonrnnl of 
the JfoHiif Sinai Hospital, Vol. 
IV, No. C, mrch-April, lOSS. 

Diverticulitis of the colon is not 
an uncommon condition and should 
always he thought of in a patient, 
especially one after middle life, sufTer- 
ing from an acute abdominal disturb- 
ance. It is a very serious malady, 
often with a protracted morbidity 
and a high death rate. 

The positive diagnosis of the dis- 
ease is still very difficult notwith- 
standing many clinical and patholo- 
gical studies, based on a wealth of 
material, that have been made on the 
subject in the past tliirty-fonr years. 
Actually the only moderately definite 
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Answers to 
Physicians’ Questions 

1. Q. What is the minimal carbo- 
hydrate requirement in infancy? 
A. About 3 grams per kilo- 
gram of body weight, 

2. Q, What is the optimal carbo- 
hydrate requirement in infancy? 
A. About 12 grams per kilo- 
gram of body weight. 

3. Q, What amount of carbohy- 
drate does the breast fed infant 
receive? 

A. About 12 grams per kilo- 
gram of body weight. 

4. Q. What is the weight of 1 oz. 
of Karo by volume? 

A. 40 grams yielding 120 cal- 
ories. 

5. Q. What is the caloric value of 
1 oz. of Karo by weight? 

A. 28 grams yielding 90 cal- 
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LH infant fed an excessive amount 
of whole sweet milk and an inadequate amount 
of carbohydrate will not gain in weight. In fact 
he will actually lose weight even if the milk is 
increased because of his failure to gain. 

Some form of carbohydrate must be added 
to milk to furnish the necessary additional 
energy. Carbohydrates aid in the absorption 
of soaps and minerals and help to shift the 
intestinal reaction toward the acid side. 

Clinical experience indicates that a mixed 
sugar such as Karo Syrup is a most suitable 
form of carbohydrate for milk modification. 
Karo Syrup contains a large proportion of dex- 
trin with relatively small amounts of maltose, 
dextrose and cane sugar. 
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Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
information, write Corn Products Sales Company, 
Dept. DN 6, 17 Battery Place, New York City, N. Y, 
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KONSYL 


PREVENTS Constipation 


Not a Laxative 


A Teaspoonful 
mAkfrs a 
Tumblerful 
of “Jelly” 


konsyl is not a laxative in the sense that it will move the bowels of 
the person who is constipated. In such a case a cathartic should 
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preoperative diagnostic pointer is the 
X-ray examination by barium clysma, 
and this can only he used in a quies- 
cent stage of the disease. 

Of the eighteen cases of diverti- 
culitis operated upon, all ■with obvious 
surgical indicatioms, thirteen re- 
covered and five died. They may he 
grouped pathologically: 

1. Peridiverticulitis and penetra- 
tion into me.scntar 3 ’ with localized 
peritonitis. 

2. Peridiverticulitis and perforation 
with localized intraperitoneal abscess. 

3. Peridiverticulitis, with or with- 
out perforation, with spreading peri- 
tonitis. 

4. Peridiverticulitis and perforation 
with diffuse fibrinopurulent perito- 
nitis. 

5. Sigmoiditis and perisigmoiditis 
with inflammntoi-y tumor producing 
stenosis of the intestinal lumen, in 
one of which there had been a previous 
perforation, localized abscess and 
secondary focal fistula above the 
stenosis. 

6. Sigmoiditis and perisigmoiditis 
with dense adhesions to the urinary 
bladder. 

Stelten emphasizes that ultracon- 
servatism should be the therapeutic 
watchword. Medical treatment should 
he instituted at first, if possible. If 
progressive peritonitic or obstructive 
•symptoms and .signs or the suspicion 
of malignancy force a resort to surgi- 
cal intervention, the least radical 
operative pi-occdure compatible with 
the findings should be adopted. In 
certain instances deep X-ray therapy 
over the diseased area seems to he 
beneficial. 

Franz J. Lust. 


Eqqr.us, Carl. 

Cost ro-cntcrostomy. Ann. of 
Sitrg., Vol. lOS, (Vo. 1, Jidii, J.WS. 

Eggers reports his findings with 
gastro-entcrostomy in 81 cases. In 12 
of these cases the operation was per- 
formed for inopei'ahlc carcinoma. The 
Indications for gastro-enterostomy in 
72 cases: chiefly for ulcer symptoms 
— 3a, chiefly for symptoms of ob- 
struction — 17, and combined sj-nip- 
toms of ulcer and obstruction — IG 
cases. Thi-ee of the 72 cases, or 4.1 tl, 
died ns the result of the operation. 
Egger.s gives the indications for 
gastro-enterostomy as ; 

1. In cancer of the pyloric end of 
tlio stoniacli in which radical oper- 
ation is impossible on account of ex- 
tensive local involvement metastases, 
or poor general condition. If success- 
ful, it relievos symptoms and prolongs 
life for a while. 

2. In ail benign obstructions of the 
pylorus due to extensive adhesions, 
scar contracture from ulcer, stenosis 
following operations for perforation, 
or after unsuccessful pyiovopiasties. 

3. In pjdoric and duodenal ulcer 
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Prephysin, a standardized 
extract prepared from the 
anterior pituitary gland, is 
the endocrine rationale for 
stimulating gonadal de- 
velopment and function. 
Clinical reports* show it to 
be of value in amenorrhea, 
irregular and infrequent 
menstruation, menorrhagia, 
sterility, cryptorchidism, 
and testicular hypofunction 
when these conditions are 
due to insufficient gonadal 
stimulation. 


*Sevringhaus, E, L., ^^Endocrine 
Therapy in General Practice/' J938, 



Division of 

Chappel Bros., Inc. Rockford, ill. 


after repeated attempts at medical 
cure have been unsuccessful. 

4. In gastric ulcers near the 
pylorus associated with extensive ad- 
hesions or stenosis, in which a side- 
tracking procedure is considered to be 
of value. 

5, In some gastric ulcers situated 
so high, or so adherent, that their re- 
moval carries with it a serious threat 
to life. 

Gastrectomy is indicated; 

1. In all cancers, if technically 
possible. 

2. In gastric ulcers: ' 

a. As a primary operation because 
conservative are rarely successful and 
because of a tendency to cancerous 
degeneration. 

b. As a secondary operation where 
a previous conservative operation has 
failed or where gastrojejunal or 
jejunal ulceration has developed. 

3. In duodenal ulcers: 

a. When repeated hemorrhages, es- 
pecially massive hemorrhages, have 
not been controlled. 

b. After failure of conservative 
operations. 

c. For intractable pain. 

d. Possible for gastrojejunal or 
jejuna! ulcei*. 

Franz J. Lust. 

Richardson, Henrv B. 

Simmonds’ Disease and Anorexia 
Nei'vosa. Arch. Int. hied., Vol. 
es, pp. 1-2S, Jan., 1930. 

The diagnosis of Simmonds’ disease 
in life is uncertain. Emaciation, ap- 
pearance of age, gonadal atrophy, 
and depression of the basal metabolic 
may all be the result of starvation. 

Six cases are presented. In three 
the diagnosis of Simmonds’ disease 
was made at some time clinically, in 
the other three the clinical resem- 
blance was close to Simmonds’ dis- 
ease. In the course of jmars all were 
proved to be anorexia nervosa. Anien- 
orrhoea, depressed basal metabolic 
rate were found in all. The cases 
were indistinguishable clinically from 
autopsy proved cases of Simmonds’ 
disease in the literature. An added 
difficulty is that the anterior pituitary 
may be destroyed without producing 
the clinical picture of Simmonds’ dis- 
ease. Occasionally, however, the diag- 
nosis of pituitarj' insufficiency can be 
made with the finding of change in 
the sella turcica roentgenographically. 

Unless the factor of suggestion is 
carefully controlled a therapeutic test 
with anterior pituitary extract is par- 
ticularly fallible. In these series en- 
docrine products were without effect. 
More valuable is psychiatric investi- 
gation and a therapeutic trial of psy- 
chotherapy. Forced feeding is danger- 
ous, a psychoneurosis is a defense, if 
the defence is broken down the patient 
may resort to suicide. 

K. W. Benson. 
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A MESSAGE TO HOME CANNERS FROM 
THE CANNING INDUSTRY 


• Every year, in various regions of the 
country, a considerable amount of the 
produce from thousands of small orchards 
and gardens is preserved for future use by 
canning in the home. Despite much that has 
been written on the subject (1), outbreaks 
of botulism from improperly beat processed 
home-canned foods continue to be reported. 

To eliminate the possibiht) of botulism 
from their products — specificallj those foods 
of the "non-acid” tjpe— home canners 
should take a page from the experience of 
commercial canners Through considerable 
research, the American canning industi) 
has scientifically established the necessary 
processing requirements for products of 
this character Foi non-acid foods, modern 
canners employ only recommended process 
time and temperatuie schedules(2) known 
to be adequate to destroy the heat-resistant 
spores of clostridium botulinum whose 
growth produces the toxin which causes the 
deadl) t)pe of food intoxication known as 
botulism 

Brief comment on the heat-processing re- 
quirements of common foods might be in 
order. In general, foods or food products 
may be classed into two groups according 
to their acidit), i e , the "acid” and "non- 
acid” classes with pH xalues below and 
aboxe 4.5, respectnelj The acid foods in- 
clude tomatoes and the common fruits. 
These foods are not fax orable to the grow th 
of clostridium botulinum and consequently 
they may be safcl) processed at 212°r., or 
the temperatuie of boiling water. 

The non-acid products, howexer, present 
a special processing problem. Such products 


— meat, fish, fowl, milk and most common 
xe^etablcs — can be adequately processed 
onlj at temperatures abox c 212°r. As the 
records indicate (1) botulism in home 
canned foods maj result from processing 
noii-acid foods m boiling xiater. Safe can- 
ning of these foods in the home, therefore, 
requiies the use of properl) operated "pres- 
sure cookers” — identical in principle xMth 
the "rctoits” used b) commercial canners 
— which xmU permit the use of a procc-s 
undci steam pressure. Usuall) 10 lbs. steam 
pressure is used in these cookers winch 
corresponds to a processing temperature 
of 240=r. 

Home canners desiring to pack iion-acid 
products should obtain a cop) of Dinted 
States Department of Agriculture Tarracis 
Bulletin No 1762. In this bulk tin are de- 
scribed the necessar) equipment, precau- 
tions, and time and temperature processing 
schedules required for the safe canning of 
non-acid foods in the home. If the necessary 
equipment cannot be obtained and the rec- 
ommendations contained in the abox c bulle- 
tin cannot be faithfull) followed, some 
means of picserxation of non acid products 
other than canning should be sought. 

In the interests of public health, it is our 
sincere hope that home canners may soon 
become educated to the necessity of steam 
pressure processes for non-acid foods. Ex- 
perience dictates that only by processes of 
this type, XMth a time and temperature 
schedule suitable for each particular prod- 
uct, can botulism from non-acid home 
canned foods be effcctixely controlled and 
ultimately eradicated. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 

1 1934 J Home Econ 26 365 376 2 1937 National Canners Assoaation, 

1935 Amcr J Pub 25, 301 313 Washington, D C 

1935 J Amcr Med Assn 105, 205 Bulletin 26 L, 3rd Ed 

1936 Food Research 1, 171 198 
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N. y., uhat phases of canned foods knotiledgcareof gvatest interest toyou^ 
lour suggestions tall determine the subject matter of future articles. This is 
the forty-eighth m a senes^ tihich summarize^ forjaur convenience, the con- 
clusions about canned foods reached by authorities in nutritional research. 
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A Study of Bacterium Necrophorum in Chronic Ulcerative Colitis and of the 

Effect of Sulfan ilamide in Treatment"" 

BtJ 

G. M. DACK, Ph.D., M.D., J. B. KIRSNER, M.D., L. R. DRAGSTEDT, Ph.D., JI.D. 

a7td 

ROBERT JOHNSON 

CHICAGO. ILLINOIS 


T he significance of Bacterium necrophorum as an 
etiological agent in chronic ulcerative colitis has 
been discussed in a number of reports from these 
laboratories (1, 2, 3 and 4). Our attempts to reproduce 
the disease in experimental animals by means of this 
organism have so far met with failure. However, an 
impressive amount of evidence, varied in nature but 
incriminating Bact. necrophorum, has gradually ac- 
cumulated in our studies, and this will be analyzed, 
together with the data obtained in the present investi- 
gation. Virulent strains of Bact. necrophorum produce 
a uniformly fatal infection in rabbits when injected 
subcutaneously. Sulfanilamide (5) when properly ad- 
ministered has been found to cure such infections. 
Treatment must be commenced on the third day and 
continued for a considerable period. The lesions gradu- 
ally regress and the organisms disappear. In view of 
this experience, it appeared desirable to investigate 
the action of sulfanilamide in cases of chronic ulcera- 
tive colitis in man. If a therapeutic result should be 
obtained, additional evidence with respect to the role 
of Bact. necrophorum ought to be secured. 

During the course of our work, a paper appeared 
by Bannick (G) and his co-workers in which they re- 
ported the treatment of 12 patients with chronic 
ulcerative colitis with sulfanilamide and neoprontosil. 
Nine patients had uncomplicated cases, whereas three 
were complicated. They concluded that “certain cases 
of chronic ulcerative colitis seem to offer a favorable 
field for the use of neoprontosil or the cautious ad- 
ministration of sulfanilamide.” 

Feder (7) treated 3 patients with chronic ulcerative 
colitis with 30-40 grains of sulfanilamide daily in di- 
vided doses. The treatment was carried out for two 
weeks and after a rest period of two weeks was con- 
tinued. He concluded that there was no apparent 
benefit from its use. Browm, Herrell and Bargen (8) 
used neopi’ontosil (oral) in the treatment of patients 
with chronic ulcerative colitis. They gave 4 to 5.32 
gms. in 5 doses for 10-14 days, followed by 2.64 gms. 
daily for 10-14 days, after which a full course using 
the larger dose was given. They concluded that early 
cases with mild to moderate involvement of the bowel 
offer the best field for this form of therapy. Collins 
(9) of the Cleveland Clinic used sulfanilamide in 11 
cases, both by mouth and retention enema and ap- 
parently obtained excellent results in 8 cases. 

EXPERIMENTAL 

The isolation and identification of Bact. necro- 
phorum in cultures secured from the lesions of chronic 

*ThIs study was supported in part by a Krant from the Committee on 
ScientiAc Research of the American Medical Asscxjiation. 

From the Departments of Bacteriology and Parasitolocy, Sledicirc nnd 
Surperj of the University of Chicago. 

Submitted March 17. 1939. 


ulcerative colitis is a difficult task and is not always 
accomplished in a single undertaking (1, 2). The 
organism is non-sporulating and not easy to cultivate. 
It is a strict anaerobe and colonies die on e.xposure to 
the air for even a few hours. A rich blood agar 
medium is used and since this does not inhibit the 
growth of other intestinal organism, Bact. necro- 
phorum may be missed if a sufficient number of 
cultures are not taken. A medium favoring differ- 
ential grow'th, such as is available for typhoid and 
dj'sentery bacteria, would facilitate the study con- 
siderably. Furthermore, it must be recognized that 
specimens taken from the colon at proctoscopic e.xami- 
nation contain the fecal flora as well as bacteria from 
the lesions in the intestinal \vall. Not infrequently 
Proteus is found, and when motile organisms of this 
type are present it is practically impossible to recover 
Bact. necrophorum. since the former organisms spread 
over the surface of the plate. In a few cases the per- 
sistence of Proteus has entirely prevented the isolation 
of Bact. necrophorum. Usually, however, Proteus is 
transient in large numbers and may not be encount- 
ered when further cultures are taken from the same 
bowel in the course of a few days or weeks. A severe 
diarrhea may also hinder the isolation of Bact. necro- 
phorum because of e.xcessive contamination from the 
fecal stream. 

The stools of all patients studied were routinely ex- 
amined for parasites, and in this series none were en- 
countered. A search was also made for dysentery 
bacilli by streaking eosin-methylene blue and desoxy- 
cholate-citrate agar plates with specimens taken at 
proctoscopic examination. No dysentery bacilli were 
found, although many specimens were examined from 
each patient. 

The normal habitat of Bact. necrophorum in nature 
has not been established. Since the organism has been 
found in necrotic lesions of the mucous membranes 
throughout the body in both man and animals, we felt 
that, in view of our present experience in culturing 
this organism, a thorough search should be made for 
it on the mucous membrane of the normal colon. We 
therefore took cultures at proctoscopic examination 
from the normal colons of 99 patients, following a 
technic previously described (1, 2). Cultures also 
were secured from lesions of the colon in patients with 
diseases other than chronic ulcerative colitis. See 
Table I. Usually only one culture was taken from 
lesions in the colon of these patients. It is difficult to 
culture such lesions and avoid gross fecal contami- 
nation, which interferes with the isolation of Bact. 
necrophorum. If more cultures were taken, undoubt- 
edly Bact. necrophorum would have been found in a 
larger number of these cases. It is significant, how- 
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ever, that this bacterium does not frequent the mucosa 
of the normal colon. 

The finding of Bact. necrophorum in ulcerating 
lesions of the colon in patients who do not have chronic 
ulcerative colitis is in complete accord with our 
previous experimental observations. We have shown, 
by traumatizing the colon of animals bj' curettage or 
electric cautery, that a necrotic lesion develops and, 
after a period of time,Bact. necrophorum may be iso- 
lated from the lesion (1, 3, 4). Such lesions, however, 
eventually heal. Henthorne, Thompson and Beaver 
(10) of the Mayo Clinic isolated an organism indis- 
tinguishable from Bact. necrophorum, which they call 
Bacteroides funduliformis, in pure culture from four 


Table I 

Incidence of Bact. Necrophorum in patients without 
ulcerative colitis 



Positive 

Negative 

Remarks 

Normnl Colon 

Q 

1 99 

10-t cultures 

Cnrcinoma Rectum and 
Rectosigmoid 

1 

10 


Malignant Polyp Rectum ' 

1 

0 


Benign Polyp Rectum 

' 0 

1 


T/ymphopranuloma | 

Inguinale j 

1 

1 

0 

2 positive cultures — 
granular, bleeding 
mucosa below 
stricture 

Sonne Dysentery ( ?) ] 

0 

1 


Chronic Flexner Dysentery i 

0 

1 

1 

i 

2 cultures — norma! 
mucosa at last exam. 

Inflammatory Stricture 
Sigmoid \%*ith Benign 

Polyps (Biopsy) 

1 

0 

: 6 positive cultures in 
10 attempts 

Proctitis 

1 2 

. 2 


Anal Fissure 

I 

2 

- 

Radium Necrosis of Bowel 

! 0 

1 


Squamous Carcinoma 

Cervix with Rectal 

Bleeding 

0 

1 


Diverticulosis of Colon 

0 

2 


Diverticulitis of Colon 

1 0 

2 


Total Number of Cases 

i 

1 ‘ 

122 



cases of hepatic abscess. Three of the patients had 
carcinoma of the rectum and in the fourth the primary 
pathological lesion was unknonm. They also isolated 
this organism from a fecal (?) fistula in a patient 
with a carcinoma of the sigmoid flexure. Our studies 
in man (Table I) as well as those in experimental 
animals (1, 2, 3, 4) have shown that Bact. necro- 
phorum is present when there is ulceration and 
necrosis of the colon mucosa, regardless of the cause. 
These observations would explain the origin of the 
organisms in the liver abscesses described by Hen- 
thorne, Thompson and Beaver as undoubtedly coming 
from the colon. It is particularly interesting that 
Bact. necrophorum may be found so frequently in ab- 
scesses in pure cultures, whereas in the bowel or in 
other ulcerations of mucous membranes it is present 
in mixture with many different species of bacteria. 
Apparently it has certain pathogenic properties which 
make it possible for it to invade and leave the other 
bacteria with which it is usually associated. 

Thirty-eight patients with chronic ulcerative colitis 


were studied in this series. Bact. necrophorum was 
found in 27 of these patients in cultures taken at 
proctoscopic examination. In 11 cases Bact. necro- 
phorum was not found; 7 of these patients were in 
periods of remission. Only one specimen was taken in 
5 of the 11 patients with negative cultures, and only 
2 cultures were taken in 3 othei’s in this group. See 
Table II. 

Of this group of 38 patients, 10 received sulfa- 
nilamide therapy. See Table II. The daily dosage 
varied from 1.8 to G grams, although 3 to 3.6 grams 
daily was the usual amount given. Three of the 
patients, E. K., H. A. and I. D., received neoprontosil, 
E. K. and H. A. for a period of three weeks, and I. D. 
for a period of one week. These patients were con- 
tinued on a low residue non-laxative diet, and the only 
medication given was sulfanilamide. All patients 
under sulfanilamide therapy were seen on an average 
of every 4-7 days. Bact. necrophorum was not found 
in 2 cases. In one of these, J. Van S., the bowel had 
healed at the time the bacteriological examination was 
made. In a second patient, W. C., Proteus contami- 
nated the plates when the disease process was most 
active. Patients M. F. and J. Van S., who received no 
sulfanilamide, were included in the table as examples 
of the fact that healing occurs in this disease without 
drug therapy. 

Although our series of patients treated with sulfa- 
nilamide is small, the study has been canned over a 
sufficient period of time to indicate that sulfanilamide 
does not influence the healing process markedly. In 
some cases the lesions improved soon after adminis- 
tration of the drug. This improvement was of mild 
degree and disappeared when treatment was discon- 
tinued. VTiether this resuit was coincidentai or an 
effect of the sulfanilamide therapy is still to be evalu- 
ated. 

During the course of treatment two patients de- 
veloped skin lesions, one having two lesions on the 
face and the other having a generalized toxic drug 
rash. The skin lesions in both cases disappeared follow- 
ing discontinuance of the drug. There was some evi- 
dence that both of these patients had been exposed to 
the sunlight. In these two patients subsequent ad- 
ministration of the drug did not bring about a return 
of the skin lesions. Some of the patients complained 
of various s.vstemic reactions, such as described for 
this drug, but in no case were there any serious 
effects. Blood counts and hemoglobin determinations 
were made frequently. A slight to moderate decrease 
in the red blood ceil count was noted in several 
instances. 

During the course of sulfanilamide therapy two of 
the patients developed colds. Both patients were 
taking full doses of sulfanilamide and had been under 
this treatment for a period of some weeks when they 
developed colds. This observation is of interest in 
view of the fact that sulfanilamide therapy has been 
found ineffective in the treatment or prevention of 
virus disease.s. 

DISCUSSION 

In discussing the role of Bact. necrophorum in 
chronic ulcerative colitis, many facts must be con- 
sidered (11). The disease attacks young and old, but 
the majority of cases occur in the second to fourth de- 
cades of life. It affects people of all races and those 
of different dietary habits. The number of cases in 
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the population is small. The lesions besin in the 
rectum in 95 per cent of cases and remain localized to 
the rectum in only 20 per cent. Epidemics of this 
malady do not occur; usually theie is only one case in 
a family. The properties of Bact. necrophorum fit 
particularly well these epidemiological facts. In the 
first place the natural habitat of this organism is 
thought by some workers to be the mucous membranes. 


Table II 

Incidence of Bact. Necrophorum in cinontc ideetative 
colitis 


Patient 

No 

Cultures 

Positne 

Neeati\o 

Proctoscopic Findmcs 

J P. 


1 


Tipical 

B S 

1 


1 

Granular, bleeditif? mucosa 

J1 F. 

S 


2 

Granular mucosa — shcht 
bleedinff — 1 culture — Proteus 

E P. 

3 

3 


Typical 

B H. 

1 

1 


Positive culture obtained also 
cranular blcedinc mucosa— at 
autopsy from material in 
bowel 

Mri G 

1 

1 


Typical 

M N 

2 

1 

1 

Granular mucosa — no blcodin? 

E P, 

5 

4 

1 

Tjpical — 2 cultures proleus 

B 

\ 

1 


Tj pical 

P. z 

2 

2 


Tipical 

R W. 

1 


1 

Granular mucosa — no bloedincr 

E. B. 

2 

1 

1 

Granular mucosa — little 
bleedinfr 

F G 

1 

1 


Tj'pical 

S S 

2 


2 

Granular mucosa — «liKht 
blcedintr 

l.S 

4 

4 


Typical 

N. G 

1 


1 

Typical 

C S. 

1 


1 

Finely granular mucosa — 
no bleeding 

M F. 

0 

2 

7 

Slight to no changes Tilth 6 
negative cultures and one 
positive culture 

M S 

2 


2 

Mild changes mth second 
culture 

J. Vans 

3 


3 

No changes—eulturcs after 
colon healetl 

D.S L 

3 

1 

1 

Typical — 1 culture — Proteus 
overgrou’th 

L. S 

8 

4 

2 

Colon healed with negative 
cultures— 3* protcus over- 
growth 

A Z 

1 

1 


Typical 

S K 

3 

D 

o 

No bleeding with negative 
cultures tjpical otherwise 

E G 

4 

2 

2 

Mucosa practicalb normal 

D L 

18 

4 

14 

Granular, bleeding mucosa 
with positive cultures 

B N. 

20 

8 


Usuall> typical— 5 protcus 
overgrowth 

D Lo 

26 

12 

14 

Usually typical changes 

J. W. A. 

31 

28 

3 

H> pertrophied — bleeding 
mucosa — slight bleevlmg with 

2 negative cultures 

M. S 

23 

0 

14 

No changes with 10 negative 
cultures 

3. M 

25 

7 

16 

Usually no bleeding with 
negative cultures — several 
cultures contaminated 

E K 

23 

15 

7 

Usoallj granular bleeding — 

1 cullure* proleus^ overgrowth 

\v c 

23 


4 

Usually typical — 1'> cultures: 
proteus overgrowth 

I D 

5 

1 

4 

Inflamed bleeding mucosa 
with much purulent exudate 

H A 

7 

4 

3 

T> pical 

Mrs P 

1 

1 


Mild changes 

E G 

1 

0 

1 

Normal — culture after colon 
hcnle<l for 1 >ear 

k K 

1 

1 


Finel> granular muco" i — no 
bleeding 




^ Ncpntn*-! 

No pnticnts No cultures 

Totnl 

'> 1 culture 

35 cn«c<t Pos»tiNc=27 3 2 cultures 

Nojrati\e=ll 1 3 cultures 


It appears in necrotic lesions experimentally produced 
in the colon of otherwise healthy animals. However, 
we have not succeeded in isolating it from the normal 
intestinal wall. Bact. necrophorum aiipears as an 
opportunist and establishes itself when the ulcerative 
process is initiated. The chronicity of the disease 
would suggest that the infectious agent i.s of low 
virulence and that immunity, if developed, usually is 
not strong or lasting. Our knowledge of Bact. necro- 
phorum is in keeping with this assumption, since the 
many strains which we have isolated from the colons 
of patients suffering with chronic ulcerative colitis 
have uniformly been of low virulence when injected 
subcutaneously into rabbits. Furthermore, with viru- 
lent strains we have never been able to produce im- 
munity in rabbits. These animals injected with non- 
colitis virulent strains and treated with sulfanilamide 
until recovery are just as susceptible as normal rabbits 
to reinfection with the same strain. 

The pathologic anatomy characteristic of infections 
caused by Bact. necrophorum in the skin of rabbits 
resembles in a general way the picture of chronic 
ulcerative colitis in man. The relatively slight patho- 
genicity of Bact. necrophorum and its failure to pro- 
duce colitis when instilled into the isolated colon of 
monkeys is in harmony with the fact that the entii'e 
colon discharges from chronic ulcerative colitis 
patients produced a similar negative result and the 
we!!-kno\sm fact that the disease itself is rarely, if 
ever, transmitted even by closest contact. 

In some of the patients where the disease appeared 
to be established in a chronic form, there was a 
tendency for the bowel to heal under continued sul- 
fanilamide treatment, although exacerbation of the 
process occurred following withdrawal of the drug. 
This lack of immune response in both patients and 
animals with experimental infections is in keeping 
with a chronic disease of this type. 

There is no doubt th.at Bact. necrophorum is a 
pathogenic organism, although ordinarily it appears 
to lead a saphrophytic existence. In addition to the 
numerous examples in the literature, we have en- 
countered a few cases (not ulcerative colitis) in which 
Bact. necrophorum has been found in metastatic 
lesions producing low grade chronic infections that 
continued for months or years. We have recently seen 
a patient with a fistula in the breast, through which 
there was considerable drainage. This condition had 
been present for six years. Bact. necrophoium was re- 
covered in almost pure culture from the purulent dis- 
charge. In certain other cases, the organism was 
found in abscesses in pure culture. From some of these 
abscesses strains have been recovered which are in- 
distinguishable from those which we have isolated 
from the colon of patients with chronic ulcerative 
colitis. 

The evidence xvhich suggests that Bact. necro- 
phorum plays an essential role in chronic ulcerative 
colitis may be summarized as follows: 

1. tWien the seriously diseased colon is isolated 
from contamination by the fecal stream, as by end 
ileostomy, aerobic organisms disappear from the colon 
discharges, the flora becomes almost entirely anaerobic 
and Bact. necrophorum predominates (1, 2, 3). Such 
an isolated colon remains diseased often for years vith 
intermittent periods of quiescence and e.xacerbation. 
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During the periods of quiescence, Bact. necrophorum 
usually disappears, only to become plentiful again 
with each new exacerbation. 

2. Bact. necrophorum has been found in the great 
majority of cases of typical ulcerative colitis when 
appropriate methods for its detection have been used, 
but is not found in the normal colon. 

3. The organism is pathogenic for rabbits, pro- 
ducing in them local abscesses and systemic infection, 
and also for man as indicated by its isolation in pure 
culture from liver abscesses, from persistent purulent 
sinuses, from empyema thoracis, and from a portal 
thrombus in a patient who died of ulcerative colitis. 

4. Specific antibodies for this organism have been 
found in the blood in cases of chronic ulcerative colitis 
and not in the blood of normal individuals (2), indi- 
cating that the organism is implicated in some way in 
the mechanism of the disease, either as a cause or as 
a secondary invader. 

5. Examination of the literature indicates that it 
is very similar to, if not identical with. Bacillus or 
Bacteroides funduliformis, which has been repeatedly 
found associated with necrotic lesions of the mucous 
membranes in man, and with Bacillus necrophorus, 
which is thought to cause various necrotic lesions in 
wild and domestic animals. 

The occasional isolation of Bact. necrophorum from 
ulcerating processes in the colon other than chronic 
ulcerative colitis does not necessarily lessen its signi- 
ficance in this disease. It may well be that the organ- 
ism is present in small numbers in the normal alimen- 
tary tract of man and monkeys and that it requires 


some additional factor, producing necrosis of the 
mucosa, to furnish conditions suit.ible for its proli- 
feration. Once this occurs, the organism seems capable 
of continuing and extending the process. 

SUMMARY 

Bact. necrophorum was not found in cultures taken 
at proctoscopic examination from the normal colon of 
99 patients. It was found in 7 of 28 cases in which 
there was disease of the colon other than chronic 
ulcerative colitis. Bact. necrophorum was isolated from 
27 of 38 patients in various stages of chronic ulcer- 
ative colitis. Ten of these 38 patients were treated in 
the acute stage of the disease with sulfanilamide. Sul- 
fanilamide did not appear to hasten healing very 
markedly, although mild to moderately severe cases 
showed slight improvement temporarily. There is a 
tendency for exacerbation of symptoms on ivithdrawal 
of the drug. Although experimental Bact. necrophorum 
infections in i-abbits may be cured with sulfanilamide, 
this bacterium does not disappear from the diseased 
colon of patients taking this drug. After healing 
occurs, Bact. necrophorum is usually absent. A dis- 
cussion is given in the paper concerning the possible 
significance of Bact. necrophorum in chronic ulcer- 
ative colitis. 

The authors wish to express their appreciation to 
Dr. Walter L. Palmer for the opportunity to study 
many cases of chronic ulcerative colitis on his service 
and for much helpful advice and criticism, and to Drs. 
George F. Dick and William H. Taliaferro for advice 
and help in analyzing the data. 


REFERENCES 


1. Dack, G. M. Heinz, T. E. and Dr^cstedt. L. R.: Ulcerative Colitis. 

Arrh, Sura., 31:225. Autr.. 1035. 

2. Dack, G. M.. Drapr^tedt, L, R. and Heinz. T. E : Dacterium 

Necrophorum in Chronic Ulcerative Colitis. J, A. Af, A., 100:7. 
Jan., 1036. 

3. Dack, G. M., Dragstedt. L, R. and Heinz, T. E. : Further Studies 

on Bacterium Necrophorum Isolated from Cases of Chronic 
Ulcerative Colitis. J, 7n/cct, Dis., G0:335, May-June, 1937. 

4. Dack, G. M.. Dragstedt. L. R., Johnson. Robert and McCullouch, 

N, B. : Comparison of Bacterium Necrophorum from Ulcerative 
Colitis in Man with Strains Isolated from Animals. J. Inffrt. 
Dis., 62:lG9. March-April. 193S. 


6. Hemmens. Elizabeth S. and Dack, G. M.: The Effect of Sulfonlla' 
mide on Experimental Infections with Bacterium Necrophorum 
in Rabbits. J. Infect. Dis., r)4:43. 1930. 

6. Bannick, Edward G.. Brown. Alex. E. and Poster, .Frank P. : 

Therapeutic EfTectiveness and Toxicity of Sulfanilamide. JT. A. 
Af. A.. 111:770, Auc- 193S. 

7. Feder, I. A.: Am. J. Did Dis., R:239. I93S. 

8. Brown. A. E.. Herrell, W, E. and Barren, J. A.: Proc. Mayo 

Clinic, 13. Sept. 7, 1938. 

9. CoiHns. E. N. : Cleveland Clinic Quarterly, 5:161, July, 1938. 

10. .J. Ilact.. 31 :255. 193G. 

11. Rankin, Fred W,, Barsen, J. Arnold and Buie, I.hju5s A.: The 

Colon, Rectum and Anus. IV. B. Saunders Co., 1932. 


The Hydrogen Ion Concentration of Human Feces^ Urine and Ilcac Dejecta 


By 

E. G, WAKEFIELD, M.D * 
avd 

MARSCHELLE H. POWER, Ph.D.t 

ROCHESTER. MINNESOTA 


T horough studies have been made on the re- 
actions and hydrogen ion concentration of human 
feces passed both normally and after the adminis- 
tration of laxatives. Early observations on the re- 
actions of feces were made by the use of such sub- 
stances as extract of cochineal, methyl orange and 
laemoid, if the reaction was suspected of being acid. 
If an alkaline reaction was suspected, an indicator 
such as phenolphthalein, rosolic acid or curcuma was 

« Division of Jledicine. The Mayo Clinic. 
tDivision of Biochemistry. The Mayo Foundation 
Submitted March 17, 1939, 


used. The general conclusion to be drawn from this 
early work is that the reaction of human feces is near 
the point of neutrality. The early work of Howe and 
Hawk (1) indicated that the pH of human feces was 
from 7.01 to 8.77, but that there was practically 
always an alkaline reaction. The extensive work of C. 
S. Robinson (2) showed the reaction of human feces 
when the individuals concerned were following a mixed 
diet to be between pH 7.0 and 7.5. In these , in- 
vestigations, the hydrogen ion concentrations were 
measured electrometrically, using the general technic 
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and apparatus described by Clark. Robinson (3) used 
the quinhydrone electrode in a subsequent investi' 
gation and obtained data which were in agreement 
with data obtained from his former investigations. 

We thought it would be of general interest to de- 
termine the pH of human feces by means of the glass 
electrode after the administration of castor oil, sodium 
phosphate and magnesium sulfate, and to compare 


Table I 

Results of determination of the pH of wine and feces 
(determined with the glass elcetrode) 


Patient 

Time of 
Determi- 
nation 

pH 

Laxative 

U-^ed 

Feces 

Urine 

1 

12:00 M. 

6.89 

5 42 

Sodium 

pho«?phatc 

1:16 P.M. 

7.02 

5.16 

2 

4:30 A.M. 

_ 

5 29 

Sodium 

phosphate 

4:44 A.M. 

7 12 

— 

7:00 A.M. 

7.10 

5.15 

10:00 A.M, 

7 08 

5 18 

11 :30 A.M. 

6 70 

- 

3 

6:30 A.M. 

7.30 

0.00 

So<ttum 

11:30 A.M. 

7.17 

— 

phosphate 

2:45 P.M. 

7 22 

5 32 

4 

8:10 A.M. 

7.82 

5 05 

Magnesium 

sulfate 

9:45 A.M. 

7 19 — 

11:15 A.M. 

7 33 — 

3:60 P.AI 

— 

5 07 




5 27 


h 

10:15 A.M. 

6.32 

5.18 

Castor oil 

12;15 P.M. 

6 48 5 U 

12:30 P.M. 

0 36 , - 

12:46 P.M. 

6 27 — 

1 :30 P.M. 

G 66 5 15 


2:46 P.M, 

— * 5 58 

4 :00 P.M. 

C35 

5 80 1 




Castor oil 

G 

S:40 A.M. 

6.42 

9:00 A.M. 

6.09 1 ^ 

1 :00 P.M. 

— 5 70 

11:00 P.M. 

6 61 > 

“ ; 

1 

2:00 A.M. 

0.00 

3 :00 A.M. 

6 53 — 1 

8:00 A.M. 

0 30 — 1 

9:00 A.M. 

5 .s«l — 

10:00 A.M. 
3:45 P.M. 

5;"n P.M. 

01s 1 011 

— . 0 18 _ 

“ 1_“ 0 60 


these pH measurements with those obtained from 
ileal fluids obtained from ileas dejecta. Also, wo 
thought it of value to determine if there wore any 
comparable ti-ends of variation in the hydrogen ion 
concentration in the feces and urine. 

Accordingly, the urine and feces of individuals who 
were in the hospital receiving preparation for a surgi- 
cal operation on the colon, or for a roentgenogram of 
the colon, were studied. Individuals who arc to undergo 
an operation on the colon commonly receive from 2 (o 
4 drachms (7.GG to 15.50 Gm.) of a saturated solution 
of sodium phosphate several times a day until the in- 
testines have been fairly well emptied of feces. As 
soon as the bowels of the patients began to act after 
administration of the laxative the feces and urine 
were collected. In the table, patients 1, 2 and 3 had 
received sodium phosphate; patient 4 had received 
magnesium sulfate, and patients 5 and G had received 
castor oil. As may be observed in the table, no specific 
or definite generalizations can be made. The pH varied 
in the feces through modei-ately wide limits, in each 
case as well as among cases. The general trend of the 
pH of the feces was definitely acidulous. However, the 
degree of the fecal acidity bore no definite relation to 
the degree of acidity of the urine. 

Ileac dejecta from two patients collected at frequent 
intervals for a period of from four to six hours had 
a range of pH values from G.35 to G.7G, a range of pH 
much more constant than that which was observed in 
the feces after the administration of laxatives. 

It seems reasonable to surmise from the data in the 
table that when the feces are passed in liquid form, 
as the result of the administration of purgatives, the 
pH of the liquid portion will be approximately the 
same as that of the ileal fluids. There does not seem 
to be any association of the trends of pH in the urine 
and feces. 
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The Present Status of the Radioiosic Diasnosis of Duodenal Ulcer 


By 

MAURICE FELDMAN, M.D. 
BALTIMORE. MARYLAND 


D uodenal ulceration is one of the most common 
affections of the gastro-intestinal tract. The first 
reports of this condition were described as early as 
the IGth century, and were based upon autopsy find- 
ings. It was not until the development of the roentgen 
ray that the condition was accurately diagnosed in 
the living subject. The ulcer niche defect was radi- 
ologically demonstrated as early as 1910 (1), and 
since then the X-ray diagnosis of duodenal ulcer has 
been popularized on an anatomic basis. Later, in ad- 
dition to the ulcer niche, various deformities of con- 

£ubmilte<l March IS, 1939. 


tour of the duodenal bulb have been emphasized as 
being due to ulceration. In the early roentgen period, 
the diagnosis was not made very frequent, owing to 
the difficulty encountered in demonstrating the ulcer 
niche defect. In 1914, Cole (2), pioneered the radi- 
ologic demonstration of bulbar deformities by serial 
roentgenography. Since then there has appeared a 
greater impetus than heretofore, to diagnose this con- 
dition. These marginal deformities are produced 
largely by spasm in the early cases and by contraction 
and retraction, due to sclerosis of the duodenal wall 
in the advanced cases. An interesting characteristic 
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of the deformity is that the ulcer itself is usually of 
small size and shallow, and that the marginal de- 
formity is always out of proportion to the pathologic 
change in the duodenum. 

The roentgen diagnosis of duodenal ulcer has now 
attained a high degree of accuracy. However-, all 
roentgenologists do not obtain the same degree of 
diagnostic accuracy. It is noteworthy to point out that, 
a rather high percentage of cases are recognized by 
the characteristic marginal deformities, when the 
older methods of examination were utilized. 

Duodenal ulceration is the most common of all 
peptic ulcers. It occurs in about 70 per cent of cases, 
and is more often observed in males than in females. 
The relative proportion is shown in a collection of 1107 
cases, in which 876 were males and 231 females (3). 
The condition is commonly observed between the 
second and fifth decades of life. It must be empha- 
sized that a thorough and painstaking history will 
often reveal that the initial development of the ulcer 
frequently begins during adolescence. 

In the development of the ulcer, four stages are 
radiologically recognized. The initial stage is shown 
as a localized edema, with or without the presence of 
an ulcer niche. The ulcer crater may be so shallow 
that the characteristic niche defect cannot be seen at 
this time. There is usually some bulbar irritability, 
and localized spasm. In 'the second stage, the ulcer 
crater is deepened by the swelling and piling up of 
the mucosal folds, and is recognized as a persistent 
ulcer niche defect. Marginal deformities are also 
demonstrable, as a result of spasm. The third stage 
is recognized by thickening of the duodenal wall, 
which produces a retraction of the bulb toward the 
ulcei-ated side. This stage is also characterized by the 
convergence of the mucosal rugae toward the ulcer. 
At a later period, an eccentricity of the duodenal 'bulb 
in its relation to the pyloric sphincter may be seen. A 
frequent complication is the formation of an acces- 
sory pocket, as a result of a slow chronic perforation. 
In the fourth stage, the thickened indurated duodenal 
wall produces a shrinkage in the caliber of the lumen, 
forming a narrow rigid canal. 

Duodenal ulceration is usually single, but may be 
multiple. Multiple ulcers are now moi-e commonly 
observed than previously, since the innovation of the 
more modern roentgen technic, which enables the 
roentgenologist to visualize the walls of the bulb with 
greater clarity and ease. The roentgen incidence of 
multiple duodenal ulcerations, secured from numerous 
reported series of cases, varies from 16 to 60 per cent 
(3). 

Duodenal ulceration may be associated occasionally 
with gastric ulcer. The incidence of this coexistence 
according to statistics varies from 3.3 to 19.3 per cent 
(31. 

Duodenal ulcers usually occur within the . first 
portion of the duodenum. Thej- are more often local- 
ized in the basal portion, in the mesial aspect, and are 
rarely observed on the margins. The niche is more 
often located nearer the lesser than the greater curva- 
ture side of the bulb. The vast majority of the ulcers 
occur on the anterior or posterior walls of the duo- 
denum, with perhaps a slight preponderance on the 
posterior wall. 

There is a general impression among the profession 
that the radiologic diagnosis of duodenal ulcer is made 


with ease. This is undoubtedly true in the moderate 
advanced or late cases in which marked marginal de- 
formities are demonstrable. In the early stages of 
the development of the ulcer, Avhen marginal deformi- 
ties are absent, the diagnosis becomes increasingly 
more difficult for the radiologist. With the advance of 
the newer radiologic principles in the examination of 
the duodenal bulb, it is now possible to detect early 
cases with a high degree of accuracy. Despite the 
tremendous volume of study on the roentgen diagnosis 
of duodenal ulceration, the addition of new radiologic 
phenomena based upon morphologic changes has re- 
ceived but little attention. This is attested by the fact 
that a patient with an early ulceration may be seen 
by a number of radiologists and obtain many different 
diagnoses. In recent years great strides have been 
made toward the recognition of duodenal ulceration in 
its early stages. The new radiologic procedures have 
a distinct advantage in educing finer details which 
have hitherto been masked by the opaque material. 
With improved equipment and increasing experience 
in recognizing ulcer niches, the degree of reliability 
and the number of cases accurately diagnosed will be 
tremendously increased. The roentgen projection of 
the ulcer niche defect is not a new sign, but its 
demonstration because of its location has been difficult 
to portray without the use of the compression technic. 
The niche, although formerly considered a rarity, is 
now a very frequent finding, and is pathognomonic of 
ulcer. However, the presence of the niche is not always 
essential for the diagnosis of this condition. 

In as much as it is generally believed that the 
roentgen recognition of duodenal ulcer offers little 
difficulty, it might be pointed out that there are many 
instances in which minimal and early changes are not 
easily discernible. These cases now make up a large 
percentage of patients seeking medical attention, and 
it behooves the roentgenologist to meticulously ex- 
amine the duodenal bulb more closely in order to depict 
the earlier changes which are recognized as being due 
to ulceration. Recently, attention has been directed to 
the earlier recognition of duodenal ulceration which 
is not usually recognized by many roentgenologists 
(5). The gastro-enterological roentgenologist is 
keenly aware of the fact that there has been a large 
number of cases, clinically diagnosed as duodenal, 
ulcer, which could not be confirmed by the usual radi- 
ologic method of examination. It should be empha- 
sized that the early recognition of ulceration depends 
largely upon the visual acuity of the examiner, his 
knowledge of the minute pathologic changes, and his 
experience in being able to detect them in the early 
stages. 

In 1913 (4), Forssell laid the groundwork for the 
intramural studies of the digestive tract by his re- 
searches on the gastric and duodenal mucosa, which 
now forms the basis of the modern methods of exami- 
nation and diagnosis for peptic ulceration. Formerly 
the roentgenologist was not required nor was he 
equipped by experience to report on the finer details 
of the morphological changes occurring in duodenal 
ulceration. By utilizing the compression technic the 
duodenal bulb reveals a characteristic pattern. The 
mucosal pattern shows from 3 to 5 shallow longitu- 
dinal rugae, running parallel with the bulb, ending 
abruptly at the juncture with the fend part of the duo- 
denum. In the case of ulceration, the mucosal rugae 
are obliterated in the involved area as a result of 
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edema. In later stages or during the healing stage the 
•■rugae may be seen to converge toward the ulcer. 

In addition to the demonstration of the ulcer niche ' 
defect and the marginal deformities, an early mani- 
festation of ulceration is presented by a localized area 
of edema, which is recognized as producing a ringed 
or negative area on compression, with the formation 
of a fragmented bulb (5). The demonstration of the 
fragmentation sign greatly augments the radiologic 
armament of the roentgenologists. The fragmentation 
sign is best demonstrated by the use of compression 
under the fluoroscope. In this procedure the excess of 
opaque medium is ejected from the normal duodenal 
bulb, thus forming a skeletonized cap of lesser density, 
but of more or less homogeneity. In early ulceration 
the' above technic will show a fragmentation or split- 
ting up of the barium in a regular pattern, which can 
be repeatedly seen at different intervals during the 
examination. The duodenal bulb will be broken up 
into a number of petal-like shadows resembling a 
rosette, which radiate mesially toward the ulcer. The 
radiologic demonstration of the rosette figure is pro- 
duced by approximating the walls of the bulb by 
means of manual compression. Pressure over the 
ulcerated area and surrounding edema, because of the 
fact that the anterior and posterior duodenal walls 
cannot be brought evenly and intimately together, 
tends to distribute the opaque medium in a petal-like 
fashion. When the bulb is allowed to refill completely, 
■this fragmentation sign cannot be seen, unless com- 
pression is re-applied. Marginal deformities are not 
usually observed at this stage. The duodenal bulb ap- 
pears normal in every respect, and unless one is 
familiar with this phenomenon, the condition will be 
entirely overlooked. It must be emphasized that frag- 
mentation of the bulb may be the only sign that pre- 
sents itself, especially in the early stages of duodenal 
ulceration. This sign unfortunately has not received 
the attention it deserves, and its real diagnostic signi- 
ficance has not been clearly established until emphasis 
was directed to it in the recent literature. The asso- 
ciated localized spasm also aids in producing the 
I'oentgen picture of fragmentation. The progressive 
clinical roentgenologist now recognizes these early 
changes in a large percentage of cases. 

The niche defect is radiologically portrayed by a 
small dense, circular or oval opaque spot, due to the 
deposition of opaque medium in the ulcer crater. This 
niche is usually surrounded by edema, which produces 
an area of lessened density which is revealed by a 
translucent halo or ring-wall around the ulcer. After 
the ejection of the excess of barium, the niche stands 
out in relief and is almost invariably accompanied by 
spasm on the greater curvature side, opposite the 
ulcer. When the bulb is completely filled, the ulcer 
niche is hidden by the density of the opaque meal. 
According to statistical evidence, the roentgen inci- 
dence of niche findings varies from 13 to 98 per cent. 


Every active ulcer of the duodenum which extends 
more deeply into the wall of the bulb, produces some 
alteration in the radiologic appearance of its shape 
and contour. The deformity is due to a combination of 
organic and functional changes. However, the pre- 
dominant component of the deformity is usually due 
to spasm. In extreme cases almost the entire lumen 
may be obliterated, or the bulb may be transformed 
into a narrow rigid canal, while in the less severe 
forms the bulb assumes a variety of shapes. These 
marginal deformities are generally more obvious than 
the niche itself. 

The association of spasticity of the pylorus is a 
common accompaniment of ulceration. The close proxi- 
mity of the ulcer to the pyloric sphincter frequently 
involves the pylorus by direct extension. With involve- 
ment of the pylorus the gastric symptoms are mark- 
edly exaggerated. 

The healing of duodenal ulcers is not as easy to 
demonstrate as the healing of gastric ulcers. In those 
instances in which an ulcer niche is visualized in the 
original examination, healing may be demonstrated by 
the diminution in size of the niche or by its complete 
elimination. The disappearance of spasm and irri- 
tability of the bulb may also be observed. Converging 
rugae and slight irregularities due to scar formation 
may be seen. In chronic ulceration with marked 
marginal deformities, healing may be difficult to dis- 
close, while in the intractable variety, the deformities 
do not change from year to year. 

SUMMARY 

Since patients having digestive disturbances submit 
themselves for examination at an earlier period than 
in former years, it is important that the roentgen- 
ologist focus his attention upon the early morphologi- 
cal changes in the duodenum, which have hitherto 
often been overlooked. 

The early radiologic changes presented are due to 
slight edema, producing the fragmentation sign on 
compression, and the ring-wall sign or translucent 
area, also due to edema. Later, the ulcer niche defect, 
spasm, irritability and marked deformities of the duo- 
denal bulb are observed. 

A careful radiologic study, with particular emphasis 
on the compression technic aids in demonstrating the 
early signs of duodenal ulceration and enables the 
roentgenologist to make an accurate and early diag- 
nosis. 
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The Intestinah Phase in Urologic Disease 

II The Role of the Colon in Uroinfections 

By 

ROBERT TURELL, M.D. 

NEW YORK. NEW YORK 


I N another paper (1), attention was directed to the 
embryologic, anatomic, and physiopathologic re- 
lationship that exists between the intestinal and the 
urinary systems. It was also shown that the colon, as 
well as the entire intestinal tract, could act as a wide 
potential portal of entry for organisms into general 
circulation, or act as a serious focus of infection. 

Reiman (2) also considers “the various inflamma- 
tory states of the digestive tract such as appendicitis, 
cholecystitis, colitis, as well as constipation and hemor- 
rhoids,” as important focal infective factors in uro- 
infections. It is certain that, in infections of the uri- 
nary organs and passages caused by the colon bacillus 
group, a large percentage of these organisms come 
from the intestinal tract. M. Solis-Cohen (3) pre- 
sented evidence from the literature in support of this 
view. He directed attention to the preponderance of 
infection with colon bacilli ; bacilluria among females 
during attficks of gastro-enteritis ; the more frequent 
occurrence of right-sided lesions on the theory of 
direct lymphatic e.xtension from the adjacent cecum; 
colon stasis of fecal current; damage to the large in- 
testine as by constipation, and to colonic focal in- 
fection. Kretschmer (4) found that 30 per cent of his 
patients with renal infection of the colon bacillus type 
gave a history of constipation. Some of his patients 
suffered from inflammatory and suppurative disease 
of the colon and anorectum. He firmly believes that 
these lesions produce and perpetuate uroinfection. 

Of great importance in these studies is the knowl- 
edge of Nissle's work, which established the fact that 
different strains of colon bacilli differ qualitatively 
and possess different antagonistic colon bacillus in- 
dexes. Utilizing Nissle’s results, Peretz and his asso- 
ciates (5) studied seventeen cases of uroinfection 
caused by the colon bacillus group. In fifteen patients 
they found associated intestinal disease or dysfunc- 
tion. In all instances a definite qualitative relation- 
ship between the colon bacilli recovered from the urine 
and the feces of the same patient was found. Peretz 
concluded that there exists a definite relationship be- 
tween infection in the urinary tract and pathologic 
states in the intestinal canal, as well as between the 
types of colon bacillus present in the urinary tract and 
the colon. The therapeutic deductions are of course 
self-evident. 

The recent study by Baehr, Shwartzman and Green- 
span (6) on B. friedlander infections is of vast im- 
portance. They showed that this organism is a common 
intestinal habitant, and that it may be recovered from 
suppurations due to the perforative lesions of the 
appendix and colon. Their views are supported by 
Dudgeon (7), who found B. friedlander in the feces 
of 5.5 per cent of his cases, but felt that “these organ- 
isms were most commonly found in association with 
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an abnormal condition of the intestinal tract such as 
diarrhea, colitis, and in the later stages of typhoid 
fever.” Like other enteric organisms, B. friedlander 
may gain entry into the general circulation' and be ex- 
creted by the kidneys. It is the contention of Baehr 
and his collaborators that in the presence of obstruc- 
tion, the urinary passages and organs may become in- 
fected. Howevei’, no obstruction existed in six of their 
fifty cases of urinary tract involvement. 

Another interesting study is that of Neter ■ (8, 9, 
10, 11) who reported three cases of uroinfection 
caused by the dysentery bacillus, two of which were 
carriers. Dietrich (12) recently reported four cases 
of pyuria caused by dysentery bacilli. It is believed 
that uroinfection may follow or accompany an attack 
of intestinal bacillary dysentery, or it may occur in 
patients who present neither a history nor clinical evi- 
dence of intestinal bacillary dysenterj^. Neter (13) 
also reported two cases of infection of the urinary 
tract due to Shigella alkalescence. 

Stewart (14) reported a case of pyelitis of preg- 
nancy due to the Flexner type of the dysentery ba- 
cillus. In his case the stool cultures were negative for 
the Flexner dysentery bacillus. Another recent case of 
pyelonephritis of pregnancy caused by dysentery ba- 
cilli was reported by Neter (9). In this instance the 
same organism was found in both the feces and the 
urine. 

The foregoing studies suggest that infection in the 
urinary tract with B. dysentery and allied species, 
originates in the intestines, notwithstanding the fact 
that bacillary dysentery has been, regarded as an es- 
sentially localized intestinal disease. 

In the consider.ation of urinary tract infections, it 
is surprising to note how little significance has been 
attached in the past to the inflammatory and suppu- 
rative ano-recto-colonic lesions. The terminal portion 
of the colon is continuously bathed in bacteria coming 
from the upper respiratory and the upper digestive 
tracts. It has been established that many people 
possess preformed anal ducts which empty into the 
crypts, but lead to .racemose multi-glandular struc- 
tures situated in the peidanal, tissues (15). Embr.v- 
ologically, these anal ducts appear at the time the 
prostate and the paraurethral glands do and possess a 
histologic resemblance to them (16), These ducts are 
lined wnth a secreting columnar epithelium, which in 
the bi'anches becomes cuboidal (16), and are believed 
to be natural incubators for bacteria. The invading 
organisms may spread into the surrounding tissues 
producing inflammatory and suppurative states of 
local and focal significance. Hirschman (17) and 
others (18), have called attention to the significance 
of the crypt infections as foci. These observations 
have been amply substantiated. Hemorrhoids, have as 
a rule been looked upon as innocent lesions, and have 
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rarely been thought of as foci of infection. However, 
Reiman (2), Kretschmer (4), and others, have recog- 
nized them as possible foci of infection. Malmgren’s 
(19) pathologic studies of hemorrhoidal tissue re- 
moved at operations, showed some evidence of in- 
fection in all sections. Thrombosis was found by him 
almost constantly in all types of hemorrhoids. The 
fact that thrombosis is an expression of an inflamma- 
tory process has been greatly underrated. 

It is of importance to report case histories of 
patients seen during the past nine years, which illus- 
trate exemplary types of the pathologic processes 
discussed in the preceding dissertation, and which 
suggest effective treatment. It should be observed 
that not all symptoms and observations may, howevei-, 
be found in any single case. The term fecal stasis, as 
used in this paper, denotes the evidence of feces in 
the colonic circuit, especially in the cecum and ascend- 
ing colon, after the taking of 30 to 45 cc. of castor oil 
which is followed by two or more bowel evacuations. 
This evidence was elicited roentgenologically in the 
survey Aims of the abdomen which were taken on 
several different occasions. Many of the patients had 
had complete urologic studies as well as various forms 
of accepted urologic treatment without permanent 
beneficial effects. However, these patients responded 
well to therapy described in this paper, and have re- 
mained well. 

Case 1. S. T., a physician, 26 years old, had had an at- 
tack of right renal colic with urinary frequency in April, 
1929, when he required morphine. Several similar episodes 
occurred in the past which had always been relieved by 
enemata. The only other pertinent point in the history 
was constipation of long standing with occasional blood 
streaked stool. Physical examination was normal through- 
out except for spasm of the anal sphincter. Routine uri- 
nalysis showed a moderate number of leucocytes, colon 
bacilli, and streptococci. A survey roentgenogram of the 
abdomen showed evidence of stasis of fecal current in the 
cecum and ascending colon. No abnormalities in the 
urinary tract were observed. Immediate therapy consisted 
of castor oil catharsis and colonic irrigations. Subse- 
quently, regular bowel habits were established with the 
aid of a proper diet and agar. During this regime there 
was a continuous diminution of the pathologic elements in 
the urine. 

In April, 1937, following a period of anxiety, there was 
a recurrence of constipation. Right renal pain and path- 
ologic elements in the urine followed. The immediate 
therapy consisted of colonic irrigations and castor oil ca- 
tharsis. The response was prompt and dramatic. Since 
then constipation has been avoided with the aid of aci- 
dophilus milk and agar. An excretory urogram, done in 
November, 1937, was normal, as was the urine. 

Case 2. A white man, 30 years old, was seen by a uro- 
logist in March, 1937, because of intermittent episodes of 
right renal colic, urinary frequency, and dysuria. Physical 
examination was normal. Urinalysis showed a. trace of 
albumin, leucocytes, and colon bacilli. The survey film 
of the abdomen revealed evidence of stasis of fecal 
current after the administration of one ounce of castor 
oil, which was followed by two evacuations. Complete 
cystoscopic studies, including ureteral exploration with a 
wax tipped catheter, were normal. Periodic ureteral 
dilatations were of no avail. Distinct improvement was 
obsei-ved following castor oil catharsis and colonic irri- 
gations, and has been maintained by the use of agar and 
an anti-constipation diet. 

Cose 3. Mrs. L. M., 36 years old, was seen in February, 
1935, because of frequent episodes of pain in the right 
renal region and loin, constipation, nausea, and occasional 


vomiting. Physical examination revealed poor nutrition, 
and tenderness and spasm of the sigmoid. Proctologic in- 
vestigation showed a superficial posterior fissure, a deep 
crypt, hypertrophied papillae, and marked spasm of the 
anal sphincter. The urinalysis revealed a trace of albumin, 
numerous leucocytes, and colon bacilli. Survey films of 
the abdomen repeatedly showed evidence of stasis of fecal 
current. Gastro-intestinal roentgen ray films demonstrated 
evidence of retention of barium in the colon after seventy- 
two hours. Following palliative local treatment to the 
anal lesion, it was possible to resort to colonic irri- 
gations and castor oil catharsis. Under this regime she 
improved rapidly and felt so well that she refused subse- 
quent roentgen ray studies of the urinary tract. A uri- 
nalysis done in August, 1935, and in September, 193S, 
was normal. 

These three cases illustrate a possible relationship 
of fecal stasis to the initiation and perpetuation of 
pyuria. Two of these cases also had anorectal disease 
of moderate degree. The good results that followed 
therapy directed to the colon alone are clear cut and 
definite. Cases number 1 and 3 have been followed up 
for a long time. 

Case 4. Miss F. F., 22 years old, was seen in June, 1930, 
because of backache and constipation of long standing. Of 
more recent origin was a throbbing anal pain which 
was aggravated during defecation. Physical examination 
showed spasm of the ascending and descending colon, and 
two infected crypts of Morgagni accompanied by hyper- 
trophied papillae. Routine urinalysis revealed numerous 
leucocytes and colon bacilli. After excision of the infected 
crypts and the hypertrophied papillae, a gradual disap- 
pearance of the pathologic elements of the urine was ob- 
served. After complete healing of the wound, and estab- 
lishment of regular bowel habits, the urine gradually but 
spontaneously became normal. No recurrence was ob- 
served during a follow-up period of about eighteen months. 

Case 5. Mrs. T. N., 30 years old, was seen in December, 
•1937, because of intermittent left renal colic, diuria, nyc- 
turia, and dysuria. Constipation of long standing and the 
habitual use of cathartics were the only pertinent points 
in the past history. Physical examination was normal 
throughout. Proctologic investigation showed a posterior 
anal ulcer with an infected deep crypt and a sentinel pile, 
as well as marked spasm of the anal sphincter. Urinalysis 
revealed numerous leucocytes, staphylococci, and colon 
bacilli. The survey film of the abdomen showed stasis of 
fecal current in the entire colon. The excretory urogram 
revealed a normal urinary tract. The anal lesion was 
easily excised. The convalescence was uneventful. With 
the aid of diet, agar, and acidophilus milk, regular bowel 
habits were established. After five months, the voided 
urine was found to be free from pathologic elements. She 
has remained well to date. 

Case 6. Mr. J. K., 86 years old, was seen in March, 
1938, because of sharp pain on defecation and total hema- 
turia. The past history was irrelevant. Physical exami- 
nation showed signs of advanced senility, poor nutrition, 
suprapubic tenderness, and prostatic enlargement. Procto- 
logic investigation revealed a posterior ulcer, deep crypts 
of Morgagni, and spasm of the anal sphincter. Residual 
urine measured 190 cc. Urinalysis showed numerous ery- 
throcytes, leucocytes, and albumin graded three pips. Be- 
cause of the age and general condition of the patient, a 
urologic study and anorectal operative interference were 
deemed inadvisable. The bladder was irrigated and the 
anal lesion treated palliatively. After three weeks the 
urine was grossly clear and the anal lesion was much 
improved. Subsequently, after the passage of a hard stool, 
there was an exacerbation of the anal lesion with a prompt 
recurrence of pyuria. The residual urine then measured 
100 cc. Again with the clearing up of the anal lesion, 
definite improvement of the urinary picture ensued. 
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These three cases illustrate the possible relationship 
of anorectal inflammatory and suppurative lesions to 
urinary tract infection. These anorectal lesions wei’e 
also responsible for sphincter muscle spasm with re- 
sulting constipation. Fecal stasis coexisted in case 
number 5 and was demonstrated roentgenologically. 
Roentgenograms were not done in the other two cases. 
The effects of the treatment directed to the anorectal 
lesions again speak for themselves. 

Case 7. Mrs. G. B., 27 years old, was known to have had 
chronic ulcerative colitis of long standing with periodic 
relapses consisting of bloody diarrhea accompanied by 
urinary frequency and dysuria. Physical examination 
showed definite undernourishment, diffuse abdominal 
tenderness and spasm of the sigmoid, and percussion 
tenderness over both kidneys. The sigmoidoscopic and 
roentgen pictures were typical of advanced chronic ulcer- 
ative colitis. The urinalysis, during the periods of re- 
mission, showed an occasional leucocyte, and a few gram- 
positive cocci in the sediment. During relapses the urine 
is loaded with leucocytes, gram-positive cocci, and gram- 
negative rods. 

Case S. Mrs. A. S., 56 years old, was seen in May, 1938, 
because of bloody diarrhea. She had first obsei-ved diar- 
rhea sixteen years ago, and a year later an appendicos- 
tomy had been performed which was kept open for one 
year. Periodically she develops bloody diarrhea which is 
associated with urinary frequency, tenesmus, and dysuria. 
The urinary and colonic symptoms usually subside simul- 
taneously. Her past history includes a plastic vaginal 
operation, and a hemorrhoidectomy. Her son died of 
“colitis,” and one daughter has chronic bacillary dysen- 
tery. Physical examination was normal throughout. Recto- 
sigmoidoscopic examination showed a uniformly reddened 
and easily bleeding mucous membrane. Examination of 
the stool revealed numerous leucocytes, ei'ythrocytes, and 
streptococci. No dysentery organisms, amoeba, or cysts 
were found in the stool, mucosal scrapings, or crypts 
aspirations. The urinalysis showed a moderate number of* 
leucocytes and a trace of albumin. The culture was sterile. 
During remission, the urine was free from leucocytes on 
two occasions. Her blood serum agglutinates Plexner 
dysentery antigens V and Z in 1:320 dilution. 

Case S. Miss G. M.. 11 years old, developed “colitis” in 
March, 1925. Eight years later she developed left renal 
colic and spontaneously passed a small calculus. Cysto- 
scopic studies were normal except for leucocytes with few 
clumps in the urine from the bladder and the left kidney. 
The cultures were sterile. The left pyelogram showed a 
normal kidney and ureter except for a constriction with- 
out obstruction at the level of the fifth vertebra. A 
culture of the bladder urine repeated on April 19, 1932, 
showed B. coli and short chained streptococci. Her blood 
serum agglutinates the Duval-Sonne antigen in dilution 
of 1:320. 

In November, 1936, a permanent ileostomy with ex- 
clusion of the distal portion of the ileum was performed 
by Dr. Marino at the Brooklyn Hospital, because of a con- 
tinued upgi-ade progress of the colonic disease, which was 
complicated by polyps of the colon, and polyarthritis. On 
several subsequent occasions the polyps were fulgurated 
uneventfully. Five or six days following the last fulgu- 
ration which was done on April 3, 1938, she developed 
sharp pain in the left kidney and loin with an elevation 
of temperature which persisted for several days. Cysto- 
scopic studies vvere done on April 25, 1938. The left pyelo- 
gram showed dilatation of the pelvis and the upper portion 
of the ureter. The bladder urine contained hyaline and a 
few granular casts, a moderate number of erythrocytes 
and a few leueocj-tes with rare clumps. The right kidney 
urine showed amorphous urates. The urine from the left 
kidney revealed many red blood cells, a moderate number 


of leucocytes with small clumps, and a few granular casts. 
All cultures of the urine were sterile. 

The foregoing three cases show the association of 
urinai-y tract infection with inflammatory states of 
the colon. Urinary frequency, dysuria, and pathologic 
elements in the urine accompanied each episode of 
diarrhea in cases number 7 and 8. The disappearance 
of the diarrhea and the urinary symptoms usually 
occurred simultaneously. Of special interest is the 
occurrence of fever, pain in the left kidney, and path- 
ologic elements in the urine following fulguration of 
polyps in the defunctioned colon in the last case. 

DISCUSSION 

During the past nine years I have encountered 
thirty definite instances of uroinfection which were 
associated with intestinal disease or dysfunction. 
Fourteen of these cases were studied in detail. Ad- 
ditional cases are now under study'. The urinalysis in 
each instance showed an acid reaction, leucocytes, 
either gram-negative rods, gram-positive cocci, or 
both, traces of albumin, and occasional erythrocytes. 
The urinary tracts were otherwise normal. This was 
corroborated in nine cases where complete urologic in- 
vestigations were made. The survey films of the ab- 
domen, taken in twelve instances, showed evidence of 
fecal stasis, usually in the cecum and ascending colon. 
In eleven patients proctologic disease was present. 
Crypt infection was found five times, anal ulcer four 
times, and peetinosis (contracted anus') twice. 

Stasis of fecal current, most frequently of procto- 
logic etiology, was the most common intestinal oh- 
.servation. In association with ano-recto-coloriic dis- 
ease, it presents a source of both local and focal in- 
fection. It is possible that fecal stasis, if of long 
duration, could damage the colon (20). The colon then 
may act as an important portal of entry for enteric 
organisms into the blood and lymph streams. 

There is ample reason to believe that suppurative 
and inflammatory states about the anoi'ectum (2, 4, 
17, 18), yvith or w'ithput fecal stasis, have focal in- 
fective possibilities. Hence, proctologic lesions should 
be searched for and properly evaluated in all cases of 
uroinfection, especially in the acute and recurring 
types of pyelonephritis caused by the colon bacillus 
group. It is noteworthy that even those who contend 
that foci of infection play' little or no role in chronic 
uroinfections, agree with Von Lichtenberg (21) and 
Winsbury-White (22), that infection of the prostate 
gland or uterine cervix does cause and perpetuate 
uroinfection. These genital infections or inflammatory 
states are frequently kept active by distant foci of in- 
fection yvhich must be ei'adicated. In bacteriuria and 
in some cases of renal infection yvhere superficial 
tissues are involved, the removal of foci of infection 
have at times been folloyved by spectacular recovery 
(23). In this connection, one should remember M. 
Solis-Cohen’s (3) recommendation, “to make sure that 
the bacterial focus, as well as the diseased tissue, is 
removed, because so long as infecting germs are per- 
mitted to remain, a cure of the secondary infections 
they are producing cannot be expected.” 

The treatment in this series of cases consisted of 
colonic irrigations, castor oil catharsis, agar, acido- 
philus milk, anti-constipation diets, and the eradi- 
cation of ano-recto-colonic inflammatoi-y and suppura- 
tive disease. The subjective complaints, renal colic 
and pain, disappeared promptly. The disappearance 
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of the pathologic elements in the urine was gradual, 
but at times very slow, requiring several months. 
Treatment to the urinary tract was avoided except in 
case number six, but even in this instance, the in- 
fluence of the anal lesion upon the pyuria was clear 
cut. 

The uroinfections encountered in my patients ap- 
pear to have been of the moderate and subacute re- 
curring types. Whether or not they have any relation- 
ship to the chronic forms has not yet been determined. 
On general principles, I feel that these infections 
should be eradicated promptly and permanently as a 
matter of prophylaxis against recurrence and chroni- 
city. Special attention to derangements and disease of 
the intestinal tract, and to other foci of infection, if 
present, should be given in all cases of uioinfection, 
if only on an empirical basis For the past quarter of 
a century. Beer (24) routinely administered castor oil 
to his patients suffering from uioinfections, with the 
idea of bringing about complete evacuation of the 
colon. Beer (25) found this simple therapy very ef- 
fective in many cases of renal infection I had the 
rare opportunity to observe and study his material. I 
feel that where castor oil therapy is ineffective, the 
colobacilluria should be considered of secondary eti- 
ologic significance, as this therapy acts almost as a 


therapeutic test. Kietschmer (4) also long ago recog- 
nized the etiologic relationship of stasis of fecal 
current and of the infiammatory and suppurative 
lesions of the anorectum to uroinfections. He noted 
that the eradication of the intestinal lesions, or the 
correction of the existing colonic dysfunction materi- 
ally hastened the eradication of the kidney infections. 
Bugbee (26) too, stressed the influence of stasis of 
fecal current on the various forms of pyelonephritis. 

SUMMARY AND CONCLUSIONS 

1. Stasis of fecal current and infiammatoiy and 
suppurative disease of the ano-recto-colonic tube, are 
capable of producing and peiTietuating uroinfections. 
Cases of ui inary tract infection caused by the colon 
bacillus group should especially have a careful in- 
testinal survey for evidence of the afoiementioned 
ano-colonic lesions or dysfunction. 

2. These uroinfections usually disappear following 
the eradication of the intestinal lesions. They are not 
primary urologic problems. Illustrative case histories 
are piesented. 

I am indebted to Dr. A. W. Mai tin Maiino, Biooklyn 
Hospital, Biooklyn, New Yoik, and to Dr. A. Hyman, 
Mount Sinai Hospital, New Yoik City, for then valuable 
help and ciiticism. 
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Our Present Knowledge of the Action and Sources of Copper 

in Nutritional Anemia 

By 

CHRISTIAN P. SEGARD, M.D. 

LEONIA, NEW JERSEY 


T he clinical picture of the use of copper and iion 
in haemoglobin formation as at present described, 
has been variously stated. These statements conflict 
to such an extent that a review seems timely. WTiile 
there seems to be a wide difference of opinion among 
a few, there is the possibility of neglected factors that 
will reconcile all of them. 

Most medical men were taught and the literature 
states that the formation of haemoglobin depended 
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upon the piesence of iron. They are also taught that 
massive doses (two to six gms.) are more effective 
than doses which approached the utilization level of 
the organism (15 to 50 mgm.). In all cases, large 
doses of iron were more effective than small doses. 
But iron is not the whole answer. (All physiological 
reactions are due to the presence of either an enzyme, 
hormone, vitamin or catalyst or other determiner). 
Though three-fourths or more of the “massive dose” 
was knoivn to be excreted, yet results in haemoglobin 
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formation were better. The answer to this remained 
unknown until the work of Hart, directing the in- 
vestigation of a group of workers at the Univei'sity 
of Wisconsin, showed that iron will not correct anemia, 
whereas iron in the presence of another factor would 
do so. It was necessary therefore to break down the 
composite ash used and determine the action of each 
ingredient. For no single mineral element is capable 
of carrying on the function of an animal tissue in the 
absence of a balanced proportion of "trace” minei-als. 

The same group of workers (1) demonstrated that 
inorganic iron, when accompanied by traces of copper 
can be used as the only source of iron for the cure of 
anemia in rats. It has been shown that manganese 
(2, 4) and amino acids (3) are completely inactive 
when purified and cannot replace copper in the utili- 
zation of ii'on. Chickens, mice, pigs and cattle exhibit 
the same haemoglobin response shown by rats. Since 
that time many carefully controlled experiments with 
infants and adults have been carried out, showing the 
specificity of copper as the catalytic agent in haemo- 
globin fonnation. If copper acted only as an acceler- 
ating catalyst, its adoption would be indicated. How- 
ever, there have appeared statements to the contrarj' 
with some variations and it would be well to review 
these and see whether the difference is one of kind or 
degree. 

The supplementary value of copper with iron 
therapy has proven itself in many instances. Results 
from giving 76 grs. (Blaud’s) daily were far from en- 
couraging except when 1.5 mgms. of copper sulphate 
were added (5). Where other means of treatment 
have failed, copper will prove to be a valuable adjunct 
(G). In nutritional and secondary anemia iron and 
copper in combination was more effective than iron 
alone (7). Iron is best utilized in the presence of 
copper, which is necessaiy for haemoglobin synthesis 
(8). Nearly all workers agree that copper is an active 
agent in haemoglobin synthesis (9). Copper does not 
increase iron retention, but does increase its storage 
in the liver (10). Copper did not influence iron re- 
tention. The effect of the copper was to increase the 
proportion of retained iron found as haemoglobin 
(11). The presence of copper is necessary for the 
utilization of this stored iron (in liver) in the pro- 
duction of haemoglobin (12). Maximum response to 
iron therapy is often lacking until copper is added 
(13). Patients taking iron and copper showed a 
gradual improvement in both red cell count and 
haemoglobin levels (14). Patients taking reduced iron 
showed a gradual reduction in both red cells and 
haemoglobin. Diet alone does not seem to furnish a 
sufficient amount of these basic elements. In some 
cases the cure of nutritional anemia will not take place 
unless an adequate amount of copper is given (1,6). 
The average haemoglobin values were 15% higher 
(Iron and Copper) than controls (iron alone) (IG). 

combination of ii-on plus copper and Vitamin B pro- 
duced the optimum increase in the haemoglobin con- 
tent (17). "Iron and ammonium citrate with copper 
sulphate is usually all the treatment needed in a pure 
nutritional anemia. Even in a severe case it is ex- 
ceptional that one is unable to bring the haemoglobin 
to normal in four or five weeks by this treatment. We 
lay stress on the time element because we do not think 
it is a good thing for a young child to remain anemic 
any longer than necessaiT during the period of rapid 


growth. I have never understood the interest of some 
of my friends in methods of treatment which take 
months to manifest their effects” (18). "Iron alone' 
usually stimulates a slight increase in the formation 
of haemoglobin . . . but the response is inadequate. 
Iron supplemented with copper causes a maximum re- 
sponse in the regeneration of haemoglobin” (19). We 
now come to realize that this capacity (the mainten- 
ance of a normal haemoglobin concentration) depends 
on other factors besides the quantity of ii'on supplied 
— for instance the simultaneous supply of copper and 
other elements (20). 

The foregoing references clearly indicate the 
function of copper in body metabolism. “The presence 
of copper can no longer be regarded as accidental . . . 
the metal, though present only in traces has a distinct 
function in which it cannot be replaced by any other 
element”' (21). Of the several functions undoubtedly 
exercised by copper in the body, only one is known 
with any certainty — its essential role in the formation 
of haemoglobin. 

In a recently published book (22) two .statements 
are of importance in this regard. “Its (copper) chief 
value to human health is its effect on the availability 
of iron as a cure of anemia.” “A trace of iron in the 
milk is not sufficient but a trace of copper in addition 
to the iron will cure anemia.” (In test animal). 

A second group agree that copper plays this im- 
portant catalytic role, but believe that medicinal iron 
contains a sufficient amount. "Copper appears as a 
natural contaminant in practically all iron prepa- 
i-ations in amounts sufficient to bring about the desired 
results” (23). If this statement is true, and copper is 
necessary, then it leaves more to a chance therapy 
than is usual in treatment. The analysis of 10' iron 
preparations (24) showed two contained no copper 
and others a trace that was insignificant (.0083 mgm. 
to .0443 mgm. per gram). The spectroscopic e.xami- 
nation of 65 medicinal iron preparations (25) showed 
a mere trace or complete absence in 44 or 68%, and in 
only 11 (17%) did copper occur to the extent of .005%. 
This is about 1/100 of the minimum requirement if a 
gi’am a day of these iron preparations were used. 
Ferrous gluconate was used in hypochromic anemia 
(26) with good results. But ferrous gluconate is re- 
ported heavily contaminated with copper. The authors 
make no reference to this factor. When iron was ad- 
ministered in large doses the effect of copper was 
negligible (27) . This last statement is a confirmation 
of the work previously reported in 1931 (28). There 
is little doubt but that the iron preparation was con- 
taminated with copper. The larger dose increased the 
amount of copper intake. Large doses of iron recom- 
mended by some (29) seem uncalled for. The ad- 
ditional iron is excreted and valueless except as it 
gave up its copper content. No mention is made of 
copper (30) but it is stated . . . “27 to 36 grains of 
iron ammonium citrate is obviously not an adequate 
dose.” Too liberal an amount of iron may cause a 
phosphorus deficiency since the excess iron would give 
the insoluble phosphate. Animal experiments have re- 
peatedly shown that excess iron interferes with phos- 
phorus retention. 

There is a third group that admit this important 
role assigned to copper, but believe it to be present in 
foods to such an extent that medicinal copper is un- 
necessary. This might more easily be true of iron, 
calcium or iodine, to name a few of the food factors 
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that have of necessity become pharmaceutical products. 
But no matter. We must e.xamine their point to see if 
it is at all necessary for copper to join this group. “In 
experimental animals iron can be absorbed and stored 
in the liver, but cannot be converted into haemoglobin 
unless copper is also present. In man, deficiency of 
copper is extremely rare” (31). “The optimal dose of 
copper is so small that e.xtreme precautions must be 
taken to exclude it from the food and iron in order 
to demonstrate its effects. The artificial addition of 
copper to ordinaiw foods or iron preparations there- 
fore is superfluous, and such administration of copper 
in anemia appears irrational” (32). The foregoing 
statement’ seems irrational since iodine and some of 
the vitamins are required in smaller amounts than 
copper. These have an established place in therapy. 
■Vitamin C has a wide distribution in nature. It was 
thought no one could be deficient except in a very re- 
stricted diet. Yet a Vitamin C intake below minimum 
is frequently noted. Iron deficiency is apparently quite 
common, yet it is present freely in nature. “Accessory 
elements are supplied in sufficient quantities by almost 
any diet" (33). If this were true of copper it would 
necessarily be true of iron. The human organism does 
not utilize its entire intake of iron. Copper deficiency 
is one of the reasons. Copper is much more easily left 
out of the diet than iron. 

A recent review gives the iron and copper content 
of over one hundred and fifty foods in common use 
(34). This review is as accurate as it is possible to 
secure due to differences in source of supply From 
the iron and copper content of these foods, even allow- 
ing for 50 % utilization of copper, and an average of 
50% utilization of iron, we would conclude that copper 
deficiency would be more frequent than iron deficiency. 
Yet we find the following statement appearing ; “It is 
not necessary to add copper to the preparation of iron 
— ordinary diet contains sufficient amounts of that 
element” (35). "Copper is necessary in nutritional 
anemia, but it was present in milk and foods to such 
an e.xtent that it was unnecessary as a therapy” (36). 

One of the listed causes of anemia was a deficiency 
of copper (37). (The author had a question mark 
after "copper”). “Milk in receptacles of copper or 
alloys of copper results in an increased copper content 
of milk to the amount present in human milk. A little 
copper is present in some other foods. In the presence 
of anemia recovery may be hastened by the addition 
of small amounts of copper for shoi't periods of time” 
(38). 

Here we have a partial answer to the present day 
difference of opinion regarding copper — “Milk in re- 
ceptacles of copper.” Every milkman knows milk ab- 
sorbs copper and he has guarded against too great an 
ab.sorption by tinning the copper receptacles. (Above 
one part per million of copper in milk tends to giVe 
an “off" flavor). This absorption by milk from copper 
equipment has frequently been the source of copper 
for test animals supposedly on a “copper free” diet. 
Just as copper has to a great extent departed from 
our kitchen, so it has for some years been on the way 
out in our milk processing plants, both fresh and 
evaporated. This last source of copper was not in 
existence previous to pasteurization and is disappear- 
ing so rapidly that its absence is definitely noted and 
its restoration must be secured through some other - 
avenue. That is what has happened in other deficien- 
cies and this nutritional deficiency follows much the 


same course as others. That haemoglobin can be raised 
to a high level without added copper (39) may mean 
that the, milk used was processed in copper equipment. 
The processing plants of fruit and vegetables are keep- 
ing copper out of contact with the food far more than 
previously as equipment and processing changes are 
made. These changes to stainless steel and vacuum 
cooking are definitely advantageous to the industry 
and to people, but to say that one can continue to de- 
pend on them for either a minimum requirement of 
copper or even a stated amount, is unwarranted. “Five 
per cent of nutritional anemias are due to copper de- 
ficiency” (40). If that were true in 1934, it is many 
times higher than that now and is still on the increase, 
due to equipment changes in the entire food processing 
field. 

Copper is present in certain vegetables, fruits and 
animal foods. But here the source is as variable as the 
soil. In the last analysis it is the soil that yields the 
mineral food elements for plants and through plants 
to animals. Complete mineral fertilization of the soil 
is not the primaiy objective of the food producers, 
and depletion of one or more factoi-s takes place fre- 
quently without their knowledge. The optimal require- 
ment of copper is so small that it is easily left out .of 
the diet and the soil, under present conditions. Foods, 
ultimately from the soil, may easily contain less than 
the minimum requirements. About one hundred crops 
will deplete the soil of “trace” elements unless they 
are restored. This “non-medical” factor is of import- 
ance to the clinician. The statement that, “when iron 
compounds alone fail (to increase haemoglobin) then 
give iron and copper," is based on the supposition that 
the diet may contain enough copper. It will, if the 
dietary intake of copper containing foods is increased 
beyond caloric requirement. 

Tradition need not necessarily continue to govern a 
therapy after the reason for its continuance no longer 
sundves, especially w-hen a change can be of distinct 
advantage. The variation in the copper content of 
medicinal iron even to its complete absence is far too 
gi'eat to retain or secure the confidence of the clinician. 

Many infants and children can and do live on a level 
of 9 to 10 gm. of haemoglobin per 100 cc. But would 
a higher level of even 12 to 14 gm. be better? There 
can only be one answer. And that same answer is 
time for the adult as well as_for the child. If 14.5 gm. 
or 15.4 gm. of haemoglobin per 100 cc. of blood is 
normal, then whatever food or therapy for both) is 
necessary to bring it to that level .should be used. 
Another approach to this problem of whether massive 
doses of iron (far beyond body requirements) or small 
doses of iron with “measured” amounts of copper is 
given in Buergi’s theory’ (41). From this theoo’ it is 
concluded that small doses of combined substances will 
produce a better effect than large doses of individual 
substances. 

The problem of too much copper in food has been a 
cause of concern in the past. This problem is no longer 
one of importance, due to the industrial changes previ- 
ously’ mention. Further than this, comparatively large 
doses of copper showed no pathology’ (42). Copper 
does not show toxic effects in the test animal until a 
level of 150 times its therapeutic dose is reached. 

The iron storage depots in the body’ have immense 
capacity. This is necessary since iron does not fall in 
the category of substances freely absorbed by the 
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L'iistro-intestinal tract. The only “trace” elements 
-stored in the liver or the foetus are copper and iron 
and thi.s storage reaches its peak at birth (43). Nature 
makes this efTort to store “copper” with. iron and not 
manganese or cobalt, klanganese seems essential for 
the production of the secretion of the Anterior Pitui- 
tary, (catalyst). (Without manganese there is no 
haemoglobin disturbance, but the above secretion is 
decreased in amount). Storage of iron to any extent 
would hardly occur in nutritional anemia if iron alone 
were responsible for the deficiency. Nor would there 
be iron storage in iron deficiency. Another factor is 
deficient, and the iron in storage awaits this factor, 
copper, before it can be utilized. The copper present 
in the tissues of the oi’ganism can hardly be available 
except in malnutrition. Copper must be present in the 
iron storage depots if the ii'on is to be utilized for 
haemoglobin formation. The liver, as the most im- 
portant of these storage depots, stores both. Its 
copper content is responsible, in part, for its action in 
anemias. 

A few points need to be emphasized in copper-iron 


therapy. It is best given with food. On an empty 
stomach there is nausea and sometimes emesis. Given 
with food three times daily in recommended dosage 
there is a rapid rise in haemoglobin content. This 
rapid rise causes an increase in appetite. If this appe- 
tite is in any way satisfied, there will frequently occur 
a corresponding increase in weight. This increase in 
w'eight may or may not be desirable to the patient or 
to the physician. 

SUMMARY 

1. The evidence is submitted from a number of 
reliable sources that copper is necessary and a specific 
catalytic agent in haemoglobin formation. 

2. The amount of copper present as a contaminant 
of therapeutic iron is entirely a matter of chance. 

3. Copper is present in some foods but in wider 
variation than iron. In food absorption through pro- 
cessing this source of copper has almost completely 
been eliminated. 

4. In nutritional anemia it is important to be 
certain of the presence of copper. 
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An Experimental Study of the Rhythmic Contractions in the Small 

Intestine of the Dog 


By 
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' I iH E problem of the eaudad progress of food 
A residues is one which has ; aroused much investi- 
gation by physiologists. The demonstration by Bayliss 
and Starling of the myenteric reflex in the small in- 
testine of the dog seemed to offer a reasonable ex- 
planation for the eaudad direction of the peristaltic 
wave. They demonstrated that this reflex is mediated 
by the intrinsic enteric plexuses. 

Alvarez (3) was unable to demonstrate the myen- 

*ComtnonwmUh Fum! Fellow in Exrerimcntnl Surnery on Atotinnment 
In The Jiayo r ountbiim. 

tniviVion of E-crerimentnl .Mdicinc. The Mnyo Found-ntion, 

Suhmitct^l M.irrh 21. 1939. 


teric reflex constantly in the small intestine of the 
rabbit or cat. He noted, however, that different parts 
of the small intestine in the rabbit show variations in 
respect to rhs'-thmicity. Thus, the jejunum was found 
to contract rhythmically at a greater rate than the 
ileum, the upper part of the jejunum showing a rate 
of about fifteen contractions per minute. So constant 
was this finding that he suggested the term “gradient 
of rhythmicity,” indicating that it is a property of 
jejunal muscle to contract and relax rhythmically at a 
higher rate than ileac muscle. 
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Fig. 1. Types of intestinal movement in exteriorized 
loop of small bowel of dog. Upper tracing — peristaltic 
wave. Middle tracing — irregular segmentation wth tonus 
waves. Lowest tracing — rhythmic contractions. 

This finding was confirmed in the dog by Puestow, 
using isolated segments of small intestine, and by 
Castleton, using exteriorized loops of small intestine 
in continuity. The latter further noted that variations 
in the nature of the diet do not affect the rate of 
rhj'thmic contractions per minute, although Cannon 
(7) has pointed out that carbohydrate food passes 
more rapidly through the small bowel of the cat than 
does protein or fat food. 

Alvarez, Hosoi, Overgard and Ascanio made a study 
of the effects of section of e.\trinsic nerves on the 
small bowel of the rabbit. It was found that after 
vagal and splanchnic section the rate of rhythmic con- 
tractions per minute was constantly less, in both the 
jejunum and the ileum, than in the normal animal. 
This indicated that, in the rabbit, the extrinsic nerves 
play some part in the maintenance of the normal rate 
of contraction of the musculature of the small bowel. 
In view of the fact that there is still dissent as to the 
function of the extrinsic nerves of the alimentary 
canal with respect to intestinal activity, it was de- 
cided to study the effect of section of these nerves on 
the rhythmic contractions of the small bowel of the 
dog. 

METHOD 

Because of the emphasis w’hich has been laid by 
physiologists on the importance of the intrinsic enteric 
nervous mechanism, it was thought that the use of 
loops of bowel in continuity rather than isolated 
segments was preferable in the present study. 

Accordingly, exteriorized loops, in continuity, en- 
closed in bipedicled tubes of skin, were prepared at 
various levels of the small bowel of dogs (6). These 
loops have the mesenteric blood and nerve supply in- 
tact to a large e.\tent, since in their preparation it is 
only necessary to split the mesentery at an avascular 
region betw’een two mesenteric vessels. The operation 
is a simple one but, since a tube of skin from the ab- 
domen about 2 inches wide is required, it is advisable 
to use females. 

When the skin around the exteriorized bowel is well 
healed, it is possible to observe the activity of the loop 
with a reasonable degree of accuracy. The activity 
was recorded by a double-tambour air-displacement 


system, the receiving tambour being attached to the 
loop by an aluminum clip. The animals were trained 
to lie quietly on the observation table for three-hour 
periods. Daily records of intestinal activity were taken 
under various conditions of fasting and feeding and 
during sleep, and the occurrence of rhythmic contrac- 
tions was noted. 

The obseiwations were repeated after section of the 
vagus and splanchnic nerves. Vagotomy was per- 
formed by a thoracic approach through the ninth 
interspace on the right side. The nerves were sectioned 
as the.v lie on either side of the esophagus immediately 
above the esophageal hiatus in the diaphragm. At this 
situation they have united after leaving the pulmonary 
plexus but have not yet divided into the various rami 
which supply the abdominal viscera. Splanchnicotomy 
was performed by a two-stage lumbar route. No 
mortality occurred after the nerve sections and the 
animals appeared to be as strong and healthy as 
before. 

RESULTS 

It soon became apparent that rhiThmic contractions 
were a relatively rare type of activity in the prep- 
aration used. As seen in the loop they corresponded 
very closely to the classic description given by Cannon 
(8) for this type of activity in the small bowel of the 
cat, contiguous segments relaxing and contracting 
with the greatest regularity. iMore common was an- 
other type of segmentation, progressive in character, 
a number of segments contracting in a serial fashion 
from above downward. Most common of all, however, 
was a completely irregular type of segmentation, 
segments contracting in a comple.x way, which defied 
analysis. Both the progressive and the completely 
irregular types of segmentation gave very irregular 
tracings characterized by changes in amplitude and 
rate (Fig. 1 — middle tracing). The rhythmic con- 
tractions, on the other hand, gave characteristic 
tracings, which were regular as to both amplitude and 
rate (Fig. 1 — lower tracing). In 9,900 minutes of 
tracing they occurred for only 232 minutes, or 2.3 
per cent of the tracings counted. 

The normal animal. One hundred and seventy-eight 
observations of rhythmic contractions were made over 
a period of three months in the normal animals. The 
number of rhythmic contractions per minute in these 
observations was relatively constant for each segment 
of bowel. Variations from day to day were noted. 
Thus in dog 4 (Table I) , in which the loop was pre- 
pared in the middle part of the ileum, the average 
number of rhythmic contractions per minute in 
twenty-five observations over a six-week period was 
13.4. However, on two occasions, rates of fourteen 
conti-actions per minute were noted in eight obser- 
vations, while on other occasions rates of twelve con- 
tractions per minute occurred in two observations. 
Slight valuations from day to day of this order were 
seen in all the animals. 

Observations were made on the fasting and on the 
recently fed animal. The number of rhythmic contrac- 
tions per minute was the same in each of these physi- 
ologic states. However, it was obseiwed that the oc- 
currence of rhythmic contractions was less common in 
the bowel of the recently fed animal than in that of 
the fasting animal. The bowel of the former showed 
continuous activity, the commonest types of movement 
being the progressive and the irregular types of 
segmentation and the peristaltic wave. Great varia- 
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Table I 

Rate of rhiithmic contractious in dog i before and 
after section of extrinsic nerves 


Dftto 

Avcraffc 

Number of 
Rhythmic 
Contractions 
Per Minute 

Number of 
Readinffs 

Minimum and 
Jlaximum 

Februnry 4 

13.7 

G 

12-14 

10 

14.0 

■> 

14 

23 

U.7 

5 

12-13 

24 

13.0 

3 

13 

?lnroh 3 

13.3 

3 

13-14 

14 

14 0 

4 

14 

March Ifi 

Left splanchnicotomy 

21 

12.5 

3 

12-13 

22 

12.S 

5 

12-14 

23 

IS.5 

■i 

13-24 

24 

12.S 

9 

12-14 

April U 

Rijrht splanchnicotomy 


12.7 

& 

12-14 

Cl 1 

12.3 

G 

12-13 

2.5 

13.S 

5 

12-14 


12.4 

10 

12-13 

Mn\ 2 

Bilateral thoracic vaRotomy 

10 

13.0 

4 

13 

24 

12.0 

C 

12-13 

2r* 

1S.4 

7 

13-14 

2f. 

13.1 

10 

13-14 

27 

13.0 

6 

12-14 

31 

12.5 

2 

12-13 


Total number of rentiinRs 107 


Total number of rentiinRs 107 

Number of contractions per minute 

AvernRe before ners'e section 13.4 

ANcrntre after left splanchnicotomy 12.9 

Average after right splanchnicotomy 12.8 

AviTage after vagotomy 12.9 

Minimum ami maximum 12-14 


lions in tonus and amplitude M-ere seen in all these 
types in the digestive state. The bowel of the fasting 
animal, on the contrary, showed long periods of quies- 
cence alternating with periods of activity. It was at 
the end of one of these periods of activity in the fast- 
ing animal that rhythmic contractions were most 
commonly observed. 

The animals frequently slept during the observation 
period and it was possible to observe rhythmic con- 
tractions during sleep. Periods of rhythmic contrac- 
tions did not occur any more commonly in the sleeping 
animal than in the animal when awake. The rate of 
rhythmic contractions per minute was the same when 
the animal was asleep as when it was awake, and the 
general activity of the bowel was unaffected. 

The rate of rhythmic contractions per minute in 
each of the loops was found to be related to its level 
in the small bowel (Table II). Dog 1, in which an 
exteriorized loop was present in the upper part of the 
iejunum. showed a rate of about eighteen contractions 
per minute. Dog 5, in which a loop was present in the 
lower part of the ileum, showed a rate of about twelve 
contractions per minute. The other animals, in which 
loops were present at various intermediate levels, 
showed corresponding rates of contraction per minute. 
In other words, the higher the loop in the small bowel. 


the higher was the rate of rhythmic contractions per 
minute. 

Observations after splanchnic and vagal section. A 
total of 280 observations of rhythmic contractions 
were made after left splanchnicotomy, after right 
splanchnicotomy and finally after double vagotomy. 
As far as could be determined from tracings of in- 
testinal activity and from observations of appetite and 
bowel habits, the small bowel did not show any dis- 
ability from the loss of these nerves. Dog 3 showed 
diarrhea for a few days after the second splanchnico- 
tomy, a finding which has been noted in man after 
bilateral splanchnicotomy for hypertension. 

The rate of rhythmic contractions per minute was 
noted to be unaffected by the nerve sections. Thus in 
dog 2 the average rate of rhythmic contractions was 
about fourteen per minute. After splanchnic section 
and after vagal section the rate was still about 
fourteen contractions per minute (Table III). 

A similar series of observations were made in the 
other animals, with substantially the same findings 
(Table II and Fig. 2). 

A detailed description of each of the series of obser- 
vations would simply involve repetition and for this 
reason the details of obseiwations on dogs 2 and 4 
only have been presented in tabular form. The other 
animals showed comparable results. 

COMMENT 

The fact that the rate of rhythmic contractions in 
the small bowel is a constant for any given segment 
has been recorded by Alvarez (1, 2), Puestow and 
Castleton. That this is true in the Magnus prepa- 
ration as well as in the intact animal is also well- 
known. But as pointed out by Alvarez and his asso- 
ciates (4), in the rabbit the rate in a Magnus prepa- 
ration is constantly about 25 per cent less than in 
vivo. The reason for this decrease in rate is by no 
means clear, although Alvarez and his associates found 


Table II 

Gradient in rate of rhythmic contractions in the small 
bowel of the dog 




[ Averace Number of Rhythmic 

Contractions Per Minute 

Doc 

Site of Loop 

Before 
Splanchni- 
cotomy i 

After 

Splanchni- 

cotomy 

After 

VaROtomy 

1 1 

1 

Jejunum 6 in. 
below liRament 
of Treitz 

1i>.0 1 

j 

- 

17.9 

1 

2 

Ileum 30 in. 
above cecum 

10.9 ' 

13.S 

1 13.S 

^ ! 

Ileum 23 in. j 

iibove cecum 1 

IS..*! 

13.8 

' 13.S 

4 

Ileum 10 in. 
above cecum 

13.4 

1 

12.S 

1 

1 12.9 


Ileum 4 in. 

1 nbove cecum 

J2.5 

1 

12.1 

— 


Total number of readincs 

15S 



Ob^tervalion peTind 

0 monlh’^ 



Variations* 

+1 
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Fig. 2. A. Rhythmic contractions in small bowel of dog 
before and after section of extrinsic nerves. B. After 
"bilateral thoracic vagotomy. C. After bilateral splanehnico- 
tomy. The rate is the same before and after section of 
extrinsic nerves. 

a considerable decrease in rate after extrinsic nerve 
section. 

Thomas and Kuntz have shown that in dogs which 
have been given sufficient doses of nicotine to paralyze 
the synapses in the intrinsic intestinal plexuses and 
hence to arrest all types of movements which depend 
on the integrity of the plexuses, rhythmic contractions 
proceed actively with the greatest regularity and 
constancy and, moreover, at the same rate as before 
nicotinization. They concluded that the rate of 
rhythmic contractions is probably a function of in- 
testinal musculature, while the variations in ampli- 
tude and tonus noted in the normal bowel are 
function of the nervous control of the intestine in re- 
sponse to environmental changes. 

The fact that the rate of rhythmic intestinal con- 
traction in the dog is not affected by section of ex- 
trinsic nerves is additional evidence of the autonomy 
of the intrinsic intestinal mechanism as far as 
rhythmic contractions are concerned. The fact that 
the same does not hold in the rabbit may be evidence 
of the less highly developed state of the small bowel 
of the latter compared with that of the dog. Johnson 
has noted histologic changes in the myenteric plexus 
of the dog’s bowel after degenerative e.xtrinsic nerve 
section. 

The fact that fasting or feeding had no effect on 
the rhythmic contractions except that they were less 
commonly observed in the active bowel of the recently 
fed animal is of interest. The great activity in the 
latter is accompanied by great changes in tonus and 
amplitude and it is possible that these are e.xpressions 
of the nervous activity elicited in response to the 
functions of trituration and transport. In the empty- 
bowel of the fasting animal, however, fewer demands 
are made on nervous co-ordination and it is possible 
that the more common occurrence of the rhythmic con- 
tractions, constant in amplitude and rate, is the ex- 
pression of muscular activity less affected by nervous 
control. 


Castleton reported that, if the mesenteric nerves 
supplying an exteriorized loop of bowel in the dog 
were sectioned, there was no change in the rate of 
rhythmic contractions but that, if the whole mesen- 
tery with its blood vessels were sectioned and the loop 
completely isolated, deriving its blood supply from the 
skin of the loop, the rate decreased b.v about 25 per 
cent. This is in harmony with the findings of Puestow, 
who reported, in the dog, in loops completely isolated 
in the abdominal wall, rates of rhythmic contractions 
which were constantly 25 per cent slower than those 
noted for analogous loops in the present study. 

"Whatever factor is responsible for this decrease in 
rate, it is evidently not the e.xtrinsic nerves of tlie 
bowel. 

SUMMARY 

Exteriorized loops were prepared at various levels 
in the small bowel of trained dogs and the occurrence 
and rate of rhj-thmic contractions noted. 

Rhythmic contractions were found to be a relatively 
rare form of movement in these preparations, occur- 
ring in about 2 per cent of all tracings. The remain- 


Table III 

Jlate of rhythmic contractions in dog 2 before and 
after seetion of extrinsic nerves 


1 

Date 

Average 
Number of 
Rhythmic 
Contractions 

Per Minute 

1 

Number of 
Readings 

Minimum and 
Maximum 

January 

20 

13.8 

5 

13-15 

February 

14 

14.0 

6 : 

13-15 

24 

13.7 

3 

13-15 

March , 

1 

13.8 

4 ! 

13-14 

2 

14.1 1 

5 i 

13-15 

March 

3 

Left splanchnicotomy 

14 

13.7 

14 

13-14 

19 

13.7 

4 

13-14 

20 

14,2 

5 

13-15 

March 

22 

Right splanchnicotomy 

1 

23 

14.0 

2 

' 14 

24 

33.4 

4 

13*14 

April 

11 

13.6 1 

3 

13-14 

12 

13.6 

4 

13-14 

33 

33.6 

16 

13-11 

14 

14.0 

6 

13-1.5 

April 

21 

' Double thoracic vagotomy 

1 

25 

14.1 i 

6 ! 

13-15 

26 

14.S 

6 

13-15 

29 

13.8 

6 

13-15 

ilay 

5 

13.8 

4 

13-14 

7 

13.6 

5 

13-14 

IS 

i 13.4 

5 

13-14 

23 

13.2 

r 

13-14 


Total number of readings IIP 


Total number of readings IIP 

Number of contractions per minute 

A\erage before nerve section 13.0 

Average after left splanchnicotomy- 13. S 

Average after right splanchnicotomy 33. S 

A\erage rfter \ogotomy 13.g 

Minimum and maximum 13-1.> 
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ing 98 per cent of the tracings was occupied bi- 
irregular types of segmentation, peristaltic and tonus 
waves. 

The rate of rhythmic contractions was a constant 
for any given loop with a variation of plus or minus 
one contraction per minute. 

The rate of any given loop was found to be a 
function of its distance from the pylorus, the loop at 


the highest level having the highest rate, that at the 
lowest level having the lowest rate. , 

The rate was not affected by fasting, feeding or 
sleep, except that in the recently fed animal, rhythmic 
contractions were less commonly observed than in the 
fasting animal. 

The rate was unaffected by degenerative vagal and 
splanchnic section. 
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An Experimental Study of Some Chemical Inhibitors of Gastric Acidity 

By 

FRANK D. MANN, M.S.* 
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INVESTIGATIONS on the expevimentaUy pyoduced 
-R peptic ulcerations have definitely proved that 
chemical and mechanical factors are of major im- 
portance in the production of these lesions and in pre- 
vention of their healing. A logical approach to the 
treatment of peptic ulcer would be to decrease the 
acidity or amount of gastric content to which the 
lesion is exposed. As a matter of fact, most of the 
clinical methods of treatment of peptic ulcer have had 
one or both of these objectives. In a series of investi- 
gations. one of which is herein reported, we have at- 
tempted to determine if there are substances or groups 
of substances which will inhibit the secretion of a 
gastric mucosa when the latter is subjected to a defi- 
nite stimulus. In this paper we are reporting the 
effects on gastric acidity observed immediately after 
administration of several substances followed by the 
administration of histamine. 

In 1938, Atkinson and Ivy (1) reported the results 
of a study of the effects of a varied series of sub- 
.stances on gastric acidity in the dog. These authors 
sought to produce prolonged effects by means of fre- 
quent and continued treatments. They found that none 
of the substances studied would bring about an en- 
during achlorhydria without also producing toxic 
effcct.s. 

METHOD 

Dogs which were either trained for gastric analysis 
or provided with Heidenhain pouches were used. So- 
lutions of the reagents studied were placed in the 
empty .stomach or pouch and withdrawm after a 
specified time. Immediately after this treatment 1 mg. 

V’oluntun* a'si^txint. 

*DM,ion of Expfrin-..nl.nl MHicino, The Mayo Foundation. 

Sul.mitlo.! March 13, 


of histamine (eygamine acid phosphate) , was injected 
subcutaneously and fractional gastric analysis was 
made. The stomach or pouch was emptied at fifteen 
minute intervals until secretion had practically ceased. 
Free and total acidity were determined by titration 
using Tbpfer’s reagent and phenolphthalein as indi- 
cators. Secretion during the period of treatment was 
found to interfere with the action of the agent 
studied; hence observations were made only when the 
stomach or pouch was initially Inactive. 

EXPERIMENTAL RESULTS 

The substances principally studied were; mei'curic, 
cupric, lead, manganese, and zinc salts ; hydrogen 
peroxide, quinone, hydroquinone, and resorcinol; and 
the dyes, brilliant green and crystal violet. These will 
be discussed in the order named. 

The highest acidity attained following histamine 
stimulation was used as a criterion of ability to pro- 
duce acid. As is well established, this should normally 
be quite constant in a trained dog or a Heidenhain 
pouch. Control gastric analyses were done following 
any procedure which caused a reduction in gastric 
acidity. Additional controls were afforded by experi- 
ments in which the procedure had no effect on gastric 
acidity. Except as will be later noted, the effects ob- 
served were quite ti-ansitory, acidity being normal on 
the day following an experiment in which it wa.s 
markedly affected. Since the control values did not 
vary greatly either on one dog or between different 
animals, it was reasonable to assume that in the 
absence of treatment the gastric acidity would at least 
attain a fairly definite minimal normal value. For the 
experiments reported, this value was about 120 clinical 



Mann and Mann — An Experimental Study of Some Chemical Inhibitors of Gastric Acidity 


units for the dogs with Heidenhain pouches and about 
95 clinical units for the dogs with intact stomach. 

It was found that dilute solutions of cupric acetate 
or nitrate (0.0005 M.) and mercuric chloride (0.0002-5 
M.) effected a reduction in gastric acidity, while lead 
acetate or nitrate (0.01 M.) concentration had no 

Table I 

Effect of heavy metals on the secretion of the intact 
stomach: Highest free acidity, in clinical units, 
after 25 cc. of the specified reagent has been allowed 
to act for hvo minutes 


Doff j 

Substance 

1 

Ach! 

A 

Cu (NOj)j 

5 

B 

O.lVe Cu (NOj)- 

s 

A 

O.iSi Pb (C..H50.) = 

100 

B 

0.1 Pb (C.HaO:)^ 

103 

A 

0 19c MnCl. 


B 

O.l'l- MnCIj 

108 


effect (Tables I and II). In the experiments reported 
the treatment was so adjusted that acidity was mark- 
edly reduced but complete achlorhydria was not pro- 
duced. Thus an approximate measure may be had of 
the relative concentrations of cupric or mercuric salts 
necessary to produce an effect when a constant volume 
of solution is allowed to act for a constant time. In an 
intact stomach the factors of volume and time of 
action cannot be held very constant; consequently, 
much quantitative variation in effect ivas obseiwed, 
although it was qualitatively constant. Quantitative 
variations were also noted in the effect of the same 
treatment on different pouches, possibly because the 
pouches were of different sizes. Complete temporary 
achlorhydria could also be produced in either the 
intact stomach or the pouch by increasing the con- 
centration of the effective agent or the time of action. 

Culmer, Atkinson and Ivy (2) (1937) have shown 
that repeated gastric lavage with 3 per cent solution 
of hydrogen peroxide causes prolonged achlorhydria 
in dogs. Irritation and bleeding are also caused by 
this procedure. Much more dilute solutions of hydro- 
gen pero-xide (0.05 M.) wei-e studied. As stated by 
Culmer and his co-workers, the effect of dilute so- 
lutions of hydrogen peroxide on gastric acidity ap- 
pears to be quite variable, although an effect is defi- 
nitely present. Relatively small reductions of acidity 
appeared to be associated with e.xtensive catalytic de- 
composition of hydrogen peroxide. 

Quinone in 0.01 per cent solution was found to cau.se 
marked reduction in acidity, while no effect was noted 
for 1 per cent resorcinol or 1 per cent hydroquinone 
(Table 3). None of these solutions were apparently 
very irritating or toxic. One-tenth per cent quinone 
completely prevented acid secretion, and marked re- 
duction persisted twentj'-four hours after the treat- 
ment. This procedure brought about a slight bleeding 
from the pouch, which began about an hour after ex- 
posui-e of the pouch to quinone and continued in one 
dog for three days and in another for six daj’s. In the 
former case the fasting mucous secretion was just 


perceptibly colored, while in the latter a definite 
brownish tinge was produced. Appetite and general 
behavior of the dogs were not affected. 

One per cent solution of brilliant green and a satu- 
rated solution of crystal violet (somewhat less than 1 
per cent) completely prevented acid secretion when 
fii'st administered: the following day acidity was 
greatly reduced (Table IV). A bleeding reaction was 
produced, similar to that caused by quinone. In this 
case the bleeding did not begin until two day.s follow- 
ing the treatment and in one dog was slight, while in 
another a considerable quantity of dark brown fluid 
was produced, the dog being otherwise apparently 
unaffected. Following treatment with the dyes the 
pouches were washed repeatedly until practically all 
excess dj’e was removed. The day following the pro- 
cedure the gastric juice was colored, the color deepen- 
ing in successive samples. One-tenth per cent solution 
of brilliant green caused reduction in gastric acidity 
when administered but no persistent staining of the 
mucosa, enduring effect on gastric secretion, or bleed- 
ing. One per cent solution of Congo red showed no 
tendency to stain the mucosa or to affect gastric 
secretion. 

Table II 

Effect of heavy metals on the secretion of the Heiden- 
hain pouch: Highest free acidity, in clinical luiits, 
and total volume of secretion, in cc., after 10 cc. of 
the specified reagent has been allowed to act for ten 
minutes 


Doc 

Substance 

1 Acid 

1 Volume 


0.001 M. Cu (CjHiOs).. 

10 

7.0 

E 

0.001 M. Cu (C.HiOj)* 

10 

9.0 

E 

1 

0.0005 M. Cu (C-HjO ..)2 

00 

9.5 

E 

0.0005 M. Cu (CjHaO.^s 

95 

1 12.5 

D 

0.0005 M. Cu (NOa)- 

70 

I 8.5 

! 

K 

0.0005 M. HbCI.. i 

3 

i 7.5 

1 

E 

0.00025 M. HcCI.. 

28 

10.0 

E 

0.00025 M. HcCl. 

33 i 

7.5 

F 

0.00025 JI. HkC]. j 


7.5 

D 

0.00025 M. HkCB j 

16 i 

7.5 

E 

0.005 M. Pb (C.HiO;)- j 

125 1 

1 

12.5 

D 

0.01 M. Pb (NO ). 

1 ,20 

! ; 

9.0 

E 

' 0.01 M. MnCl. 1 

i ' j 

; no i 

10.0 

E ! 

1 

! 0.1 M. ZnSO* j 

1 

1 125 j 

12.5 

1 


The volume of the secretion was not as constant as 
the maximum acidity in these experiments, although 
quite constant volume is attainable. No clear-cut 
changes in volume were noted, so the total amount of 
acid produced varied about as the maximum acidity. 
When achlorhydria was produced, the gastric juice 
was usually more or less mucoid, although the volume 
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mipht be considerable. However, the acidity could be 
reduced to as low as 15 to 20 clinical units with the 
juice remaininR water-clear and not becoming pei’- 
ceplibly mucoid or viscid. 

Xearly normal acidity was observed two to three 
hour.s following marked reduction in acid secretion, 
.'•o probably an inhibition initially not complete is 

Table III 

Effect of quiiwnc, resorcinol and Injdroqninonc on the 
secretion of the Heidcnliain pouch: Highest free 
acidity, in clinical units, and total sccrctiot) volume, 
in cc., after 10 ec. of specified reagent has been 
allowed to act for ten minutes 


OoL* 

j Substrvnce 

j A.., 1 

Volume 

0 

j quinono 

W. 


fi.O 

a 

1 0.01 'o qiitnone 

' fiT* 


6.5 

V 


; « 


7.5 

0 

qulnonc ' 

1 

1 : 

7.0 

r- 

, 0 1' t QiiinDnc 


1 

0.0 

F 

1 Twonty-fniir hours afler 
j abovo treatment 

1 r,r. 


6.5 

H 

0 1'' Quinonc 

0 


1 .T.« 

11 

Twenty-four hours nfter 
! fthtjvc treatment 

47 

i 

1 14.0 

i; 

I'f rtsorcinol 

HP 


1 4.0 

y 

Kf resorcinol ] 

122 


J 11,0 

y 

1 ^; hyilroQuinonc j 

lOP 

j 

1 10.5 

i 

l''r hjilroijuinonc ] 

1 132 


! 10.0 


about gone by that time. However, except in the case 
of the dyes, there is no reason to believe that the 
active agent has any tendency to remain in the 
muco.sa. Whenever a prolonged reduction of acidity 
was produced, bleeding also followed, although there 
did not appear to be any severe toxic effect. Just how 
much inhibition c.an bo produced without causing 
bleeding has not as yet been determined. 

COMMENT 

The effects observed appear to exhibit a certain 
specificity. This seems hardly to be accounted for by 
the general toxicities of the substances studied. The 
evidence is not sufficient for any definite conclusions, 
but the reasons why such specificity was expected will 
be outlined. 

It was suggested by lilathews (.“I) (1920) that the 
gastric hydrochloric acid is formed by the hydrolysis 
of ammonium chloride with subsequent absorption and 
removal of the ammonia. Rigoni (4) (1930) and 
Martin (.5) (19321 proposed that the ammonium ion 
necessary for this mechanism is produced from urea 
by the gastric urease, ^lartin suggesting a process 
somewhat different from the original hypothesis of 
Mathow.s. 

If the gastric urease is essential for the production 
of hydrochloric acid, one would expect substances 
which inactivate urease to inhibit acid production. 
Luck and Seth (6). who in 1924 originally described 


gastric urease, found that it has the same enzymotic 
properties as soy bean urease. Thus it may be perti- 
nent to consider studies on the inactivation of soy or 
jack bean urease. 

Hellerman, Perkins and Clark (7) (1933) have 
shown that crystalline urease may be inactivated by 
oxidation of its sulfhydryl groups, which is readily 
effected by copper or mercury. This process does not 
involve denaturation of urease protein and can be re- 
versed by reducing agents such as hydrogen cyanide 
or hydrogen sulfide. Schmidt (8) (1928) found that 
silver, mercury and copper are the three most effective 
of a large number of metals in the inactivation of ex- 
tract of jack bean urease, mercury being two to three 
limes as effective as copper. One would not expect 
silver to act on the gastric mucosa because of the great 
insolubility of silver chloride. Lead, manganese and 
zinc are relatively ineffective. Quastel (9) (1933) re- 
ported that hydrogen peroxide and a number of poly- 
hydric phenols are powerful inhibitors of urease. 
Hydroquinone was one of the most effective phenols; 
ouinone was about twice as effective as hydroquinone. 
However, Quastel has presented evidence that the 
inactivation is not due to the phenols directly but is 
brought about by quinones formed from them; re- 
sorcinol, which does not form a quinone, having no 
inhibiting action. The lack of effect of hydroquinone 
on gastric acidity may thus be in accord with the evi- 
dence of Quastel. Quastel (10) (1932) has also found 
that the basic triphen.vlmethane dyes, including crystal 
violet and brilliant green, arc powerful inhibitors of 
urease. This inhibition does not appear to take place ■ 
by the same mechanism as inactivation by copper or 
mercury. 

Table IV 

Effect of dyes on the secretion of the Heidcnliain 
pouch: Highest free acidity, in clinical units, and 
total secretion volume, in cc., after 10 cc. of specified 
reagent has been allowed to act for ten minutes. 
Acidity noted immediately and after a .specified time 




Time. 



Df»jr 

Subslnnce 

Hours 

Acid 

Volume 

E 

Snt. crystal ' 

22 

18 

12.5 


violet 1 

52 

80 ; 

1 

17.0 

F 1 

• Sat. cr>’stal 
violet 

tmmctlintcly 

0 

5.6 



24 

12 

0.5 

F 

l^r brilliant 

Immediately 

0 

n.5 

' 1 

Kreen 

i IS 

2 

! 3 4.5 



1 42 ' 

! 

or, 

1 

7.5 

I ! 

1 

n.Kr brijn.onl 
nrovn 

Immediately 

52 

1 

P.O 

F , 

1 1'7» ConKO re<l 

i Immediately 

12.') 

‘ 11.5 

! 


Thus the effects observed on gastric acidity may he 
explained on the basis of a temporarj- inactivation of 
the gastric urease. It should be pointed out, however, 
that although urease appear.s to be especially sensitive, 
other enzymes may be in.actir’ated by oxidation of 
sulfhydryl groups (11) ; other endocellular enzymes 
might be involved, although there is no especial reason 
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for supposing that they are. It is recognized that the 
explanation presented is by no means the only one 
possible and it is hoped that further study will secure 
more evidence. 

SUMMARY 

Transitory achlorhydria to histamine may be pro- 
duced in dogs by exposure of the gastric mucosa to 


dilute solutions of mercuric or cupric salts; no effect 
was noted using salts of lead, manganese and zinc in 
much greater concentration. Quinone has a similar 
inhibiting action, while hydroquinone and resorcinol 
have no effect in 100 times as great concentration. 
Brilliant green and cr.vstal violet stain the gastric 
mucosa and inhibit acid secretion. 
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U PON appraising the clinical aspects of giardiasis 
and reviewing the persisting controversy regard- 
ing giardial pathogenicity, a student of the subject is 
seized with great temerit.v if he contemplates any 
study or observations in this field. Since Stiles’ 
brilliant studies on the lamblia intestinalis or giardia 
in 1915, the clinical proving grounds of giardial patho- 
genicity have developed into a scientific quicksand in 
which research into the problem has been promptly 
swallowed and almost as promptly forgotten. Each 
year sees a goodly number of publications see-sawing 
back and forth as to whether lamblia intestinalis can 
cause symptoms or not. The growing significance of 
the problem is appreciated when one reviews the re- 
sults of investigations into the incidence of giardial 
infestation as the years go by. 

During the past few decades there have been 
constant and repeated attempts to find a satisfactory, 
effective parasiticide for giardial infestation by gastro- 
enterologists and those dealing with parasitic infes- 
tation. There have been at least 50 various parasiti- 
cides used in the attempt to kill the parasites. Among 
these parasiticides are numbered stovarsol, carbar- 
sone, acetarsone, neoarsphenamin, aldarsone, arsphen- 
amin, mercurochrome (dimol), hexamethylenamin, 
silver nitrate, salol, santonin, emetin, ipecac, thymol, 
beta-naphthol, calomel, methyl blue, Chaparro amar- 
goso, and numerous other drugs, all hopefully em- 
ployed by various observers. These parasiticides have 
uniformly been characterized by failure — both on 
laboratory and clinical grounds. It is not within the 
province of this paper to enter into the controversy 
as to whether giardia are pathogenic or not. This 
paper is presented as a preliminary report to (a) de- 
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scribe our e.xperiences with a new parasiticide ata- 
brine, whose use against giardia has not been reported 
in the American or English literature; (b) to stimu- 
late the use of this parasiticide by other clinicians; 
(c) to evaluate by this comparison other e.xperiences 
with what appears to be a most effective giardial para- 
siticide. 

During a review of the foreign literature, the 
authors came upon the report by Galli-Valerio, Pro- 
fessor of Parasitology at Lausanne, Switzerland, who 
reported remarkable success with atabrine as a giar- 
dial parasiticide. He found that 51 out of 54 cases of 
giardiasis were cured by atabrine. This observation 
was subsequently uniformly corroborated by 12 other 
continental investigators, over periods of observation 
running up to two years. Our results .reported below 
are in agreement with these obsei-vations, which 
stimulated our trial of the drug. It is reasonable to 
believe that once an effective giardial parasiticide is 
available, a more satisfactoiy method of determining 
the question of giardial pathogenicity will be avail- 
able. However, from the experience of the essayists, 
it may not be amiss to ex-press an opinion here re- 
garding this problem. 

A i-eview of some of the studies made on a large 
scale may serve to recall the high incidence of giardial 
infestation in the general population, when special 
preparations are made of the stool specimens and 
studied by trained investigators. Stiles e.xamined 1287 
school children of lYashington, D. C., and found lOrt 
of 672 boys infected and 8% of 615 girls. 

Of 2300 soldiers serving overseas (1917) Kofoid 
and his co-workers found 5.7<'j infected. Of 576 
soldiers on home service, 22(7 were found infected. 

Jepps in 1921 found 13.2G^ of 971 English soldiers 
infected and Mathews and Smith in 1919 found 16.4(7 
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of -inGS English soldiers convaleseent from dysentery 

infection. _ 

Mileny, Dishop and Leathers found l-l.Vfl. of 20,2.3 < 
individiial.s infected. 

Faii.st and Heudler in 193G found 16.6^0 infection 
amoiifr *1270 ambulatory clinic patients at Tulane Uni- 
ver.sity in Xcw Orleans. 

It is thus apparent from these figures that the giardia 
is easily the most common intestinal flagellate inhabit- 
ing the human intestine. It is also obvious from the 
above that any claims for pathogenicity of the giardiat 
organism should be regarded with greatest caution 
and with a healthy .skepticism. It is probably true 
that frcrpiently giardia is a secondary invader in diar- 
rheas or gastro-intestinal diseases of a primary non- 
giardial cause. 

On the other hand local inflammatory and catarrhal 
inflammation in the small intestine may well occur — 
which is usually asymptomatic but may cause some 
derangement in the digestive processes. This seems 
entirely a rca.sonable assumption when one considers 
the vast numbers of giardia that occur in the infested 
individual, ('handler and Porter have estimated the 
number of cyst.s in a single stool to e.vceed 14,000,- 
nno.onu. The number of cysts in the average stool in 
the ca.se of only moderate infection, to occur in the 
vicinity of over .IhO.OOO.OOO. One should consider at 
tliK point the fact that these parasites are equipped 
with a sucking disc occupying three-quarters of the 
ventral surface, and it is by this sucking disc that the 
parasite clings to the intestinal mucosa and sets up 
mechaniial irritation. 

Schiiuilci- was the first to note that almost every 
giardia iiatomt into who^e stomach he looked — through 
the gastro-cope — liad a gastritis. In collaboration 
witli Dv. Chevalier L. Jackson, the authors have made 
the same observation. In our experience with the 
biliary drainage.^ in patients infested w'ith giardia, a 
duodenitis i.s usually found from the duodenal aspi- 
rations as indicated by a marked increase in duodenal 
cell exfoliation, or a plus two or move positive occult 
blood reaction. The local silent enteritis may be ana- 
logous to the silent early gastric carcinomas, peptic 
ulcer, and gastritis which can occur without any 
(linieal symptom.s manifesting themselves, until some 
precipitating factor as infection, dietary, nutritional 
or hygienic abuses, etc., may break through the barrier 
of the intestinal mucosal resistance and cause more 
pronounced physiologic functional and organic dis- 
turhanco.s in the digestive process. 

Thi.s is in accord with the pathological studies made 
by 11, E. Rohei't.son at the Mayo Clinic. This observer 
found that on careful studies of the gastro-duodenal 
mucosa in a large group of specimens, especi.ally pre- 
pared, that between 10 and lofi of these patients had 
evidence of gastro-duodenal ulceration at some time 
during life. These patients had never noted any 
symptoms that led to any suspicion of a peptic ulcer- 
ation. These figures were corroborated by Eusterman 
and Balfour in their treatise “Diseases of the Stomach 
and Duodenum.” 

In the word.s of 'William Beaumont, “It is interest- 
ing to observe to what extent the stomach may become 
diseased, without m.Tnife.sting any external symptoms 
of such disease, or any evident signs of functional 
aberration. Extensive active or chronic disease may 
e.xist in the membranous tissues of the stomach move 


frequently than has been generally believed." This 
profound observation has been corroborated by many 
other gastroscopists as well as by the authors in our 
gastroscopic studies. The same observation undoubt- 
edly applies to the small intestinal mucosa which is 
inflamed by the vast numbers of attached giardia. It 
is then possible that the giardia may become patho- 
genic under certain circumstances which may lower 
the protective barrier of the mucosa and institute 
physiologic changes sufficient to produce clinical 
symptoms. 

We present a comparatively small group of patients 
in the nature of a preliminary report, hut a consider- 
ably larger group has been tested and . found to be 
just as satisfactory. However these have been omitted 
for purposes of scientific appraisal since they did not 
conform to our requirements for frequent biliary 
drainages to search for the parasites, patients did not 
I'emain under observation for adequate periods of 
time, or were uncooperative, etc. Hence we have 
limited the study to 10 very carefully and intensively 
studied cases. 

The drug atabrine has the chemical name, dihydro- 
chloride of methoxylchlordiethyl aminopentyl amino- 
acridine. Atabrine is a derivative of alcylamino-acri- 
dine and discovered by Mietzsch and Mauss in 1931 
at Blberfeld, Germany. Hecht in testing its pharma- 
cological qualities found that in the animal it was 
rapidly absorbed from the digestive tract impregna- 
ting the blood in a strong concentration, but greatest 
in the hiliai-y system. In the sacrificed animals, follow- 
ing the administration of the drug, the superior 
portion of the small intestine was strongly colored 
and coated with the yellow drug. Even after .several 
days following an injection, subcutaneously, the duo- 
denum and the small intestine are veiy rich in 
atabrine. The lower portion of the small bowel and 
the colon are not anywhere nearly as affected. The 
drug is reabsorbed in the small intestine and takes 
part in the cycle known as the entero-hepatic “circu- 
lation of the bile salts." The drug is known in Europe 
as Quinacrine. 

In 1932 Green and Hoops independently reported for 
the first time, the superiority of atabi’ine over quinine 
in the cure and prevention of malaria. 

We have . used approximately the same average 
dosage as is employed in malaria, i.e. one and a half 
grains three times daily taken orally for five days. An 
interval of one week should then elapse before a 
similar dose is again administered, if necessai-y. In 
this way any possibility of a toxic reaction is avoided, 
although ive have not encountered any toxic symptoms 
in any of our cases. The treatment is thus most simple 
and comparatively inexpensive. 

From the accompanying tables it is seen that 
atabrine was a completely successful parasiticide in 
nine out of ten cases of giardiasis. It is also noted 
that the eradication of the parasiticide caused com- 
plete abolition of symptoms in some cases, moderate 
improvement in others, and no improvement in certain 
others. This observation may also represent the patho- 
genicity of the parasiticide in each instance, and it 
may not. However, speaking from the clinical phase 
it should be stated that when one has used other at- 
tempted parasiticides in giardiasis and compares the 
re.sults with the effect of atabrine in the clinical 
picture, we gain the impression that de.spite the 
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absence of “control” studies, atabrine is definitely 
helpful clinically in some of the cases In those cases 
where the giardia is a secondary invadei , it is obvious 
that symptoms porsist as long as the fundamental 
cause persists, despite the eradication of the pai'asites. 

The foreign authors ai'e unanimous in not finding 
any recurrences up to two years, following the use of 
atabrine. This has been our experience with the drug 
to date. 

SUMMARY 

1. This paper is presented as a preliminary report 


to stimulate inteiest in a new paiasiticide, so that its 
usefulness may be thoroughly evaluated. 

2 Atabrine is the most effective parasiticide avail- 
able in the treatment of giardial infestation, 

3 On an average treatment of one jear, 9 out of 
10 cases of giardiasis have remained fiee of any le- 
currence of the parasite, giving a OOfJ, efficacy in a 
small but carefully controlled group of giardia in- 
fested patients. 

4. The treatment is e.xtremely simple, ine.xiiensue 
and apparently non-to.xic. 

Due to lack of space the tables aie not publibhtcl 
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A S early as 1908 Schlesmger (1) demonstrated that 
. the activity of the diastase in the blood of rabbits 
was notably increased by ligating the duct of Wirsung. 
On the third day the diastase value was 5 to 10 times 
the normal. Thereafter it quickly dropped to its 
former level. He states that Grutzner found that the 
diastase ferments of the urine were likewise increased 
by tying the main pancreatic duct in rabbits. Since 
then a number of investigators have found that 
ligation of the main pancreatic ducts in dogs or 
rabbits always causes a marked increase in the con- 
centration of the blood diastase. (Clerc and Loeper 
(2), Wohlgemuth (8), Gould and Carlson (4), King 
(5), Elman and McCaughan (6), deTakats and 
Nathanson (7), Johnson and Wies (8)). 

In 1917 McClui-e and Pratt (9) reported an experi- 
ment in which double ligatures were placed around the 
pancreas of a dog at the junction of the processus 
lienalis and the corpus, and at the junction of the 
processus uncinatus and the corpus. The diastase 
activity of the urine increased from 1 unit the day 
prior to this procedure to 200 units two days later. 
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They also obtained a rise to 50 units in one e.xperiment 
and 100 units in another when small pieces of the 
pancreas were imbedded in the spleen. The increase 
in these three instances only persisted from one to 
four days. deTakats and Nathanson (7) later demon- 
strated by a similar e.xperiment which consisted of 
placing ligatures about the entire pancreas near the 
junction of the corpus pancreatis and the processus 
lienalis that a rise in the concentration of diastase in 
the blood occurred when, as in the experiment of Mc- 
Clure and Pratt, the ducts in only a portion of the 
gland were obstructed. 

All observers have concluded that after tying the 
pancreatic ducts the concentration of blood diastase 
after an initial rise falls to normal w'ithin a few w'eeks 
and usually within the first ten days. Gould and Carl- 
son (4) observed a pronounced secondary rise about 
the third and fourth week, and in two dogs there was 
a third rise about the fifth week. They stated “that 
the length of time required to return toward the 
normal after the secondary rise is usually much 
greater in the dogs in which total ligation had been 
performed than in the case of those in which the two 
ducts only are ligated and in thi-ee eases out of four 
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t\cn at Die end of two months and a half the diastatic 
[lower of the serum still remained considerably above 
the norma!." Gould and Carlson as well as the other 
investiKator.s who studied blood diastase values after 
tyiny "both” pancreatic ducts failed to demonstrate 
that they had permanently excluded all the pancreatic 
i-ccretion from the duodenum. To occlude all the ducts 
jiernianently is a difficult procedure as the pancreatic 
juice ii.sualiy de.stroys the tissue about the ligatures 
and re-enters the intestine. Furthermore there are 
frequently more than two duets in the dog as Hess 
flO) ha.s shown. 

From the time of Claude Bernard many attempts 
were made to exclude all the pancreatic juice from 
the intestine with little or no success. Lombroso (11), 
Fleckseder (12) and others claimed that they had 
occluded all the pancreatic ducts and in spite of the 
suppo.sed ab.sence of pancreatic digestion the animals 
did not lose weight and the digestion of fat and 
nitrogen was essentially normal. At autopsy the 
pancrea.s was not notably reduced in size. Thanks to 
the operative .skill of F. T. Murphy in the first studies 
from our laboratory by Pratt, Lamson and Marks (13) 
it na.s clearly demonstrated that when all the pancre- 
atic juice was excluded from the intestines the dogs 
lo.st weight rapidly and passed large fatty stools. 
Chemical studies showed that 50 to 90 per cent of the 
fat and 50 per cent or more of the nitrogen in the 
food fed was not absorbed. The pancreas underwent 
a rapid atrophy and within two or three months was 
converted into a small dense mass consisting chiefly 
of fibrous tissue. 

The present study deals with the changes in the 
activity of ! !ood and urinaiy diastase of dogs in which 
permanent occlusion of all the pancreatic ducts was 
accomidi-slied. Diastase values in blood and urine are 
of clinical importance because the increase in them 
that occurs in acute pancreatic necrosis has often 
proved an aid in diagnosis. 

MATERIAL AND METHODS 

The findings reported in this paper are based on 
observations made on twelve dogs in which the 
pancreas was separ.ated from the duodenum. Determi- 
nations of diastase activity in the blood w.as continued 
for many months on the animals that survived. 

The operations were performed by Dr. Lester R. 
Whitaker, and owing to his surgical ability the oc- 
clusion of all the pancreatic ducts was complete and 
lasting except in one dog. At a second operation on 
this .animal he succeeded in permanently excluding .all 
pancreatic juice from the intestine. 

Operations were performed under ether anesthesia 
on dogs which had been given 0.0G5 gram of morphine 
sulphate about an hour previously. The portion of 
the pancrea.s attached to the <}i! 0 <}enu!n, the corpus 
p.ancreatis (Pfliiger), was dissected free from the in- 
te.stine. All connecting strands between these two 
structures were cut except one or two blood vessels 
which were loft to provide adequate blood supply for 
the duodenum. The pancreatic ducts and any threads 
of tis.sue indistingui.shablc from small ducts were cut 
between double ligatures. When the dissection w.as 
comidele the border of the body of the pancreas could 
be drawn away one to two centimeters from the duo- 
denal wall. Between the duodenum and the freed body 
of the pancreas a portion of the omentum was inter- 
[Mised and held in place by fa.stening it with stitches 


to the surrounding structures. This procedure of 
separating the pancreas and duodenum by a barrier 
of omental tissue was devised by F. T. Murphy with 
the object of preventing the formation of sinuses be- 
tween pancreas and duodenum. 

For determining the diastase activity of blood and 
urine the improved method of Wohlgemuth (14) was 
used. In this a solution consisting of 0.1% soluble 
starch (Kahlbaum)* and a buffer phosphate mi.xture 
(pH 7.2) in 1% sodium chloride is employed. Into 
each of a series of 12 small test tubes 1 cc. of a 1% 
sodium chloride solution is pipetted. Various dilutions 
of the blood serum, the amount decreasing by arithme- 
tical progression, are placed in this series of test tubes 
beginning with 1 cc. in the first two tubes and then 
2 cc. of the buffered starch solution added to each. The 
tubes are kept at 38° -G. for thirty minutes. After 
cooling rapidly, a few drops of N/50 iodine solution are 
.added to e.ach tube. The partly digested starch assumes 
a purple color, the completely digested starch a light 
yellow color. The end point is in the last tube that 
shows a purplish hue. The next lower dilution of 
serum yields a pure blue color. Let us suppose the 
end point is reached in the fourth tube. The diastase 
activity which was able to begin the digestion of 
starch in the dilution of serum present in this tube is 
calculated as follows; Diastase units = 2* = 16 
The units e.xpressing the diastatic value are the 
number of cubic centimeters of 1% starch solution 
which will be converted into erythrodextrin by 1 cc. of 
blood serum. With this technique values between 4 and 
64 are normal. 

This method has been used with satisfaction both 
in this country and in Europe. Although not accurate 
it is entirely satisfactory in measuring the wide varia- 
tions in diastase activity found in our study. It has 
also been extensively employed in the diagnosis of 
acute pancreatic necrosis in German clinics. 

DIASTATIC ACTIVITY OF THE BLOOD 

The value of blood diastase in the ten normal dogs 
examined ranged from 8 to 64 units, with an average 
of 32. This confinns the observations of deTakats and 
Nalhanson (7) using the same technic who found the 
concentration of diastase fairly constant, varying 
from 32 to 64 units. The highest normal value ob- 
seiwed in the blood of a dog was 80 units. (Wohlge- 
muth and Noguchi (15)). 

Within twenty-four hours after separating the 
pancreas from the duodenum there was a great in- 
crease in the activity of the blood diastase amounting 
to 800 per cent in the dog showing the smallest rise, 
in which from the preoperative level of 64 units it rose 
to 512 units, and in the dog with the greatest increase 
in twenty-four hours, from 32 units to 2048 units. 

The smallest maximum rise after shutting off all the 
pancreatic juice from the intestine in a series of 
twelve dogs was from a normal of 32 units to 512 
units. This occurred at the end of forty-eight hours. 
The highest value of diastase obtained was 8192 units. 
This great concentration was present in the blood of 
two dogs. In Dog V this high level was found on the 
second day, and in Dog III on the fourteenth day after 
the closure of the p.ancreatic ducts. Usually the 'maxi- 
mum rise took place on the second or third day. 

♦WohJeewuth Ruprrsts that unRntj.Rffctor>° o)»tn}nc<l with thi« 

methoc! may have been <Jue to fniJurp to me KnhlbaumV prcpnmlion 

of RoJiihlc Rtarch. 
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The operation of separating the pancreas from the 
duodenum often results in the development of acute 
pancreatic necrosis which is frequently of such 
severity as to cause the death of the dog. The question 
arises: Is the amount of blood diastase increased by 
the destruction of large amounts of pancreatic tissue 
in addition to that caused by occlusion of the pancre- 
atic ducts? Our findings indicate that it is not. If 
comparison be made of the values obtained in rapidly 
fatal pancreatic necrosis with those observed in the 
blood of dogs in which occlusion of the pancreatic 
ducts produced no clinical evidence of pancreatic 
necrosis it is clear that the destruction of pancreatic 
tissue does not increase the diastatic power of the 
blood above that produced by occluding all the ducts. 
Dog I died on the seventh postoperative day. The 
blood diastase contained 256 units twenty-four hours 
after the operation and the maximum level of 1024 
was attained on the third day. There were e.xtensive 
fat necroses throughout the omentum and over the 
intestines. The pancreas was a necrotic mass. Dog fl 
died on the second day after the operation of a fulmi- 
nating hemorrhagic pancreatic necrosis. The blood at 
the end of twenty-four hours contained 2048 units. 
Dog X died on the third post-operative day. The blood 
diastase at the end of forty-eight hours measured 2048 
units. At autopsy widespread areas of fat necroses 
were present throughout the abdomen. Dogs XI and 
XII made a good recoveiy although the content of 
blood diastase in each was also 2048 units on the 
second day. Still more conclusive is the observation on 
Dog V. This dog presented no clinical evidence of 
pancreatic necrosis and seemed well a few days after 
the operation, yet its blood contained 8192 diastase 
units on the second post-operative day. This was the 
highest concentration of diastase we have ever ob- 
served. 

In the past it has been the accepted view that shut- 
ting off the pancreatic juice by tying the ducts causes 
only a transitory rise in the activity of the diastase of 
the blood usually lasting not over a week or ten days. 
From an examination of the published protocols it is 
evident that the attempt to exclude all the pancreatic 
juice permanently has rarely been accomplished. The 
typical signs of total pancreatic obstruction have not 
been noticed and the pancreas at autopsy with a few 
exceptions has not been greatly atrophied. 

In a series of five dogs deTakats and Nathanson 
(7) ligated in addition to the tail the “head” of the 
pancreas (corpus pancreatis) with a double silk liga- 
ture. This left a small portion of the pancreas about 
2 cm. in diameter surrounding the main duct still se- 
creting into the duodenum. The diastase values rose 
as high as 3072 units in three of the five dogs. Within 
two weeks following ligation of the gland the blood 
diastase values returned to normal. The explanation 
suggested, namely that this fail in diastase concen- 
tration is due to cessation of secretion on the part of 
the acinar cells in the ligated portion, cannot be ac- 
cepted in view of the continued high diastase activity 
we have observed for a long period after all the ducts 
are closed. The increase of diastase values reported 
by deTakats and Nathanson was as great as that oc- 
curring in most of our dogs. This shows that partial 
occlusion of the flow of external secretion may pro- 
duce as great a rise as total exclusion, and is ad- 
ditional evidence that the pancreatic necrosis produced 
in our dogs in addition to the occlusion of the ducts 


was not an important factor in the increase in blood 
diastase concentration. 

The conclusion that when the flow of pancreatic 
juice into the duodenum is reestablished the blood 
diastase soon returns to normal is supported by many 
observations recorded in the literature. In three out 
of four of our dogs kept under observation many 
months with the pancreatic juice permanently shut off 
from the intestine the activity of the blood diastase 
continued elevated. The blood of Dog III contained 
2048 units as late as the 46th day after operation and 
256 units on the 97th day. In Dog IV, 1024 units of 
blood diastase were present on the 4Sth day, and 256 
units on the 895th day. The blood of Dog VII after a 
second operation contained 512 units on the 325th day, 
and 128 units on the 551st day. In spite of the high 
blood diastase values present in Dogs IV and VII a 
year or more after the permanent e.xclusion of the 
pancreatic juice, nothing that could be definitely 
recognized as pancreatic tissue was found at autopsy 
on gross examination. The autopsy on Dog IV was 
made by Prof. H. E. MacMahon. His protocol reads in 
part as follows; “The main pancreatic duct can be 
traced into the duodenum and it admits a probe for a 
distance of 1 cm. and then probe meets some obstruc- 
tion. Multiple sections through the mass of what ap- 
pears fat and scar tissue lying in the inner curvature 
of the duodenum reveal nothing that one can say with 
certainty was pancreatic tissue. There are lumina 
which admit a probe. There are scars. There is fat 
tissue and here and there are smaller areas of soften- 
ing. * At about 3 cm. from the duodenum one 
can pick up a pink cord-like mass of tissue 4 cm. in 
length which dwindles off rather indefinitely into con- 
nective tissue and fat tissue in the region of the 
spleen. The connective tissue covering this radiates 
out in all directions suggesting that at one time this 
structure had been much larger. * * * No duct could 
be traced or seen in the fibrous cord of pancreatic 
tissue described above.” 

On microscopic e.xamination Prof. MacMahon found 
“little insular tissue highly vascularized, with an 
abundance of sympathetic nerve tissue. No ducts, no 
acinar tissue. Microscopic Diagnosis: Obstructive 
sclerosis of pancreas, with retention of islet tissue.” 

There would seem to be no doubt that the great 
diastatic activity which the blood e.xhibits within 
twentj'-four hours after occluding the pancreatic ducts 
originates in the pancreas and is due to the passage of 
ferment from the cells of the pancreas into the lymph 
and blood. Wohlgemuth and Noguchi (15) showed 
that an increase of the activity of diastase in the blood 
could be demonstrated a few hours after the pancreas 
of the dog was traumatized. In one instance in two 
hours the diastase value had risen to 125 units and to 
200 units in five hours. In another dog it had risen to 
100 units in five hours. 

That the increased activity of diastase in the blood 
of dogs in which the pancreas is completely atrophied 
cannot have its origin in the pancreas seems equally 
clear. Yet the atrophied remains of the pancreas would 
seem to play a role in maintaining the high value of 
blood diastase as the activity of blood diastase in de- 
pancreatized dogs is not abnormally high and is usu- 
ally normal or less than normal according to the liter- 
ature. The pancreatic remains of Dog VIII were re- 
moved nine months after occlusion of the pancreatic 
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ducts. The diastatic value of the blood was 64 units on 
the second day after the pancreatectomy and also on 
the fourth, day. The dog died on the sixth day. A 
similar procedure was carried out on Dog XII 130 
days after the pancreas was separated from the duo- 
denum. At operation the atrophy was so complete that 
no recognizable pancreatic tissue could be found. The 
urine was free from sugar. The mass of fat and con- 
nective tissue at the site of the pancreas was carefully 
dissected out from the surrounding tissues and ex- 
cised. The tissue on microscopic examination was 
found by Prof. BlacJIahon to be the remains of the 
pancreas “.showing one small island of functioning 
acinar tissue, many small distorted groups of cells 
suggesting islets of Langerhans, an abundance of 
neiwes, and ganglia, and areas of chronic and acute 
inflammation — most often associated with old sutures. 
Some vessels show regressive changes.” The animal 
developed glycosuria within twenty-four hours. The 
blood diastase the first day after the removal of all 
pancreatic tissue was 64 units. 

That the scar-like mass which occupied the site of 
the pancreas, in each of these dogs, although it bore 
no resemblance in appearance to the pancreas macro- 
scopically and little microscopically, did contain 
functioning pancreatic tissue was proved by the de- 
velopment of diabetes when it was excised. If this 
small shrunken mass of tissue could infiuence carbohy- 
drate metabolism it would seem probable that it in- 
fluenced also the diastase content of the blood. 

In only two of the dogs did the blood diastase fall 
to the preoperative level during the period of obser- 
vation. In Dog VIII diastase was found in the same 
amount as before operation on the 86th day, but the 
fall to this point may have taken place any time be- 
tween the 23rd and the 86th day as no determinations 
were made during this interval. The concentration of 
diastase in the blood of this dog, however, dropped to 
the maximum normal value, namely 64 units, as early 
as the 14th day. All the other dogs on which obser- 
vations were made had a larger amount at this time. 
The other dog in which the di.astase fell to normal. 
Dog VII had only 32 units on the 90th day compared 
to 64 units before operation. 

There was evidence that the pancreatic .iuice was 
again entering the inte.stine of Dog VII. The stools 
were not bulky, nor did they contain an excess of fat 
and nitrogen, and the .animal was not losing weight on 
the usual diet. At operation although no sinus from 
pancreas to duodenum could be recognized the pancreas 
was little, if .at .all, reduced in size although it w.as 
somewhat indurated. Observations on many dogs in 
our laboratory during the past thirty years have 
shown that when all the pancreatic juice is excluded 
from the intestine there is progressive atrophy of the 
pancreas until only a small sheet or cord of tissue re- 
mains measuring only a few’ millimeters in width or 
thickness and only a few centimeters in length or the 
atrophy may be even more marked w’ith the result that 
no pancreatic tissue is recognizable macroscopically. 
At the second operation on Dog VII the pancreas was 
again carefully dissected from the duodenum and 
omental tissue interposed for a second time. This time 
the pancreatic juice was permanently excluded from 
the bowels and clinical signs of pancre.atic insufficiency 


persisted. The blood diastase rose to 1024 units on the 
20th post-operative day and was 128 units on the 551st 
day. This was four times the pre-operative level. The 
animal had developed diabetes. At autopsij no pancre- 
atic tissue could be recognized. 

In this dog after the pancreatic juice reentered the 
intestine the blood diastase fell to normal. When the 
pancreatic secretion had been permanently e.xcluded 
from the intestine the blood diastase amounted to 512 
units nearly a year after the oper.ation, and was 128 
units after eighteen months. It would seem logical to 
conclude from this clear-cut experiment that when 
the pancreatic juice reenters the intestine the blood 
diastase drops in time to normal. When, on the other 
hand, the obstruction to the outflow of pancreatic se- 
cretion persists the blood diastase may remain ele- 
vated for at least eighteen months as this case shows. 
That the permanent obstruction of pancreatic se- 
cretion leads to a persistently high value of blood 
diastase cannot be accepted without modification as 
the studies on Dog VIII show. In this dog the blood 
diastase fell to normal by the 14th day and did not 
rise subsequently to a higher level. There was clinical 
evidence of complete lack of pancreatic digestion, 
namely, bulky fatty stools containing many muscle 
fibers when on a meat diet and loss of weight in spite 
of an abundant diet. Clinical studies showed that only 
61.9% of the fat of the food, 50.9% of the nitrogen 
and 78.3% of the carbohydrates •were absorbed, com- 
pared W’ith 94.8% fat, 91.5% nitrogen .and 98.9% car- 
bohydrates prior to occlusion of the pancreatic ducts. 
At autopsy nine months after the exclusion of pancre- 
atic juice the pancreas was reduced to a thin cord, 1 
cm. w’ide at its wdest portion, which was the remains 
of the corpus pancreatis. A short distance from this 
it W'as much narrow’er (3 mm.). The total length w’as 
4 cm. Dr. MacJIahon w’ho made the microscopic ex- 
.amination reported that he was unable to find any 
recognizable acin.ar tissue. He s.ays, “There is .an 
abundance of islet tissue and a gre.at abundance of 
sympathetic nerve ganglia and nerve cell fibers. The 
histological appearance would suggest duct obstruction 
of months duration.” In view’ of the fact that the 
three other dogs with histological changes in the 
pancreas similar to those present in this dog had high 
blood diastase values we are unable to account for the 
normal diastase values found in the blood of this 
animal. 

As many experimenters have demonstrated that the 
blood diastase increases after tying the pancreatic 
ducts but quickly drops to normal in dogs in which the 
p.ancreatic juice is not permanently excluded from the 
intestine, it W’ould seem apparent th.at the persistent 
elevation in the concentration of the blood diastase in 
our dogs is associated in some w’ay w’ith the atrophy 
of the pancreas or the failure of any pancre.atic juice 
to enter the intestine. That the high activity of the 
blood diastase maintained for many months in our 
dogs W’ith atrophied pancreas can be attributed to the 
passage into the blood of pancreatic secretion retained 
in occluded ducts is untenable because the pathological 
examination of the pancreatic remains revealed 
neither ducts nor secreting acini. 

A sustained increase in the activity of the blood 
diastase in dogs has been observed by Cope, Hag- 
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.stromer and Blatt (16) followinir hypophysectomy. In 
no other pathological state has a pei-sistent elevation 
of the Wood diastase been reported prior to the publi- 
cation of the present paper. 

DIASTATIC ACTIVITY OF THE URINE 
The urinary diastase was determined before oper- 
ation in five dogs. In the urine of one there were two 
diastase units, in that of the other four dogs no 
diastase activity was present. The first day after oc- 
clusion of the pancreatic ducts some diastase was 
found in the urine of all dogs examined but the con- 
centration was slight. It was 8 units in three and 64 
in two. During the first week after the operation the 
urine of eight dogs was examined and all specimens 
contained some diastase. The greatest values were 
found on the second or third day except in the case of 
Dog III in w’hich the greatest activity was present on 
the fifth day. A single day’s urine from two of the 
dogs contained 1024 units. In that of the other six 
dogs the diastase values never e.xceeded 64 units. 
There was no relation between the concentration of 
diastase in the blood and in the urine. For example, 
in the blood of Dog I twenty-four hours after blocking 
the flow of pancreatic juice were 256 units and in the 
urine 8 units. The blood of Dog II contained 2048 
units after the same inteival. Although there was 
eight times as much activity of the diastase in the 
blood of the second dog as in that of the first, that in 
the urine was the same in both animals. The blood of 
Dog 1 contained 1024 diastase units on the third day 
and the urine the same number. Two days later the 
diastase in the urine had dropped to 128 units al- 
though the concentration in the blood was unchanged. 
On the fifth post-operative day the blood of DogTTl 
contained 2048 units and the urine 1024 units. On 
the 14th day the blood diastase of this dog had risen 
to 8196 units but the urinary diastase had fallen to 8 
units. Although the blood of Dog IV contained a large 
amount of diastase between the 12th and 48th days 
the urine examined four times duidng this period had 
at no time more than four units On the 48th day the 


blood diastase was 1024 units and the urine wa.s free 
from diastase. 

From this study it is evident that closure of the 
pancreatic ducts results in the development of a small 
diastase value in the urine but the concentration bears 
no relation to that of the blood. After the first fort- 
night although the blood diastase remains at a high 
level the urine is usually free from diastase. None of 
these dogs had nephritis. 

It would be a mistake to conclude from these obser- 
vations on dogs that a similar lack of relation between 
blood and urinary diastase exists in man. The opinion 
generally held seems correct that when the diastase 
rises in the blood it is rapidly excreted into the urine 
by the normal human kidney. In acute pancreatic 
necrosis the diastase present in the urine often exceeds 
that in the blood. In fact the determination of the 
urinary diastase in this disease is more valuable for 
diagnosis than that of the blood dia.stase. 

CONCLUSIONS 

1. The permanent separation of the pancreas from 
the duodenum with the resulting permanent occlusion 
of all the pancreatic ducts in the dog resulted in a 
peisistent increase of the activity of the diastase in 
the blood in three out of four animals. In one dog 
there was twice the maximum normal activity on the 
551at day and in another dog there was four times, or 
256 units, on the 895th day. 

2. In spite of the increased value of diastase in the 
blood of these dogs the pancreas at autopsy was found 
reduced to a .small mass in which few acinar cells could 
be demonstrated. 

3. The source of the increased blood diastase in 
these dogs is unknown. 

4. There was no relation between the activity of 
diastase in the blood and in the urine. There was a 
small number of diastase units regularly present in 
the urine during the first week after the occlusion of 
the pancreatic ducts but after the second neek the 
urine was usually free from diastase although the 
blood continued to yield a large number of units. 
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F or many years, investigators in the field of phy- 
siology of the liver and biliary system have been 
aware of a hemorrhagic diathesis observed in jaundice 
and in biliary fistulae. Surgeons in particular have 
come to learn, at times with disastrous results, of the 
increased tendency for bleeding of the jaundiced 
patient, both at operation and post-operatively. This 
subject has been comprehensively discussed in the 
literature by many writers, among them Judd, Snell 
and Hoerner (1), Moss (2) and Carr and Foote (3). 
Various methods of therapy such as blood transfusion, 
calcium, viosterol, cevitamic acid or Vitamin C have 
been instituted for the treatment or prevention of this 
condition in spite of the fact that earlier blood studies 
in jaundiced patients have failed to show any signifi- 
cant variations from the normal which might possibly 
account for this diathesis. Halverson, Mohler and 
Bergeim (4), Snell, Greeve and Rowntree (5),Koechig 
(G), Walters and Bowler (7) and Ravdin, Riegel and 
Morrison (8) have failed to find any appreciable 
change in serum calcium either in surgical or e.xperi- 
mental jaundice, and Gunther and Greenberg (9) any 
clear evidence for the assumption that a deficiency of 
calcium exists in obstructive jaundice, or that the 
diffusible or non-diffusible calcium is in any way 
significantly altered. Even investigators such as Ivy, 
Sh.apiro and ^lelnick (10) who believe that a func- 
tional deficiency of calcium may e.xist are nevertheless 
of the opinion that it bears no relationship to the 
bleeding tendency. Studies on fibrinogen, another 
factor concerned in the coagulation mechanism, have 
shown according to Linton (11), Lewisohn (12) and 
Moss (2) that there is no reduction in blood fibrinogen 
in jaundice. 

New impetus was given to the study of this hemor- 
rhagic diathesis by the obsen-ations of Dam (13, 14) 
and McFarlane, Graham and Richardson (15) that 
chicks fed on certain diets developed a bleeding 
tendency and anemia. This factor, whose deficiencj' in 
the diets of chicks was responsible for the condition, 
has been intensively studied and isolated by Dam and 
Schonheyder (IG. 18, 20) and Almquist and Stokstad 
(17) and variou.sly designated "koagulation vitamin,” 
antihemorrhagic vitamin, or simply Vitamin K. Ex- 
haustive studies both chemical and physiological were 
conducted abroad by Dam and his associates, and by 
Almquist and his co-workers in this country. It w.as 
found that this chick disease, although it resembled 
scurvy in' some respects, was not allevi.ated by the ad- 
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ministration of lemon juice or cevitamic acid (19), 
but promptly responded when alfalfa was added in 
small quantities to the Vitamin-K-deficient diets fed 
the chicks. Almquist and Stokstad (17) found alfiilfa 
to be extremely rich in this vitamin, and in 193G, Alm- 
quist (21, 22, 23, 24) succeeded in preparing a con- 
centrated extract of alfalfa containing this important 
factor. Simultaneous wth these studies, a consider- 
able amount of work was being done on still another 
element in the coagulation mechanism, prothrombin, 
with the result that Dam, Schonheyder and Tage- 
Hansen (25, 27, 28) and Quick (2G) found that in the 
hemorrhagic chick disease due to deficient Vitamin K 
feeding, the normal amount of prothrombin was lack- 
ing in the blood, and that the feeding of Vitamin K 
to these deficient animals restored the prothrombin 
level to normal. It was further demonstrated (25) 
that precipitates from the plasma of K-avitaminosis 
chicks were inactive as prothrombin. 

This hemorrhagic diathesis is not peculiar to chicks 
but has been shown to exist in ducklings, pigeons, 
canaries, rats, guinea pigs and dogs, in which animals 
the requirements for Vitamin K have been studied by 
Dam and his associates Lewis and Schonheyder (29, 
30). Recently, Roderick (31, 32) has described a dis- 
ease occurring in cattle fed on spoiled sweet clover 
hay, in which the animals developed a hemorrhagic 
disease which showed qualitatively a marked reduction 
of blood prothrombin. This condition was cured by 
transfusion and by feeding alfalfa to the stricken 
animals. Quick (26) was able to demonstrate a quanti- 
tative reduction in prothrombin in this condition and 
was of the opinion that there was apparently some 
toxin in the .spoiled sweet clover hay which exerted a 
depressing effect on the prothrombin (44). That ap- 
parently other toxic agents could produce a deficiency 
of prothrombin was shown by Smith, Warner and 
Brinkhous (33) who found that in experimental 
chloroform intoxication, a deficiency in fibrinogen and 
prothrombin could be produced, and th.at by varying 
the doses of chloroform, a depression in prothrombin 
but not in fibrinogen could be obtained, findings which 
seemed to indicate the role of the liver in prothrombin 
manufacture. 

Several years ago it was suggested by Quick, 
Stanley-Brown and Bancroft (34) that low prothrom- 
bin values did occur in obstructive jaundice patient.s, 
although a majority of such patients .showed normal 
figures. The relationship between the absence of bile 
in the intestines and a bleeding tendency had previ- 
ously been noted and de.=cribed by Hawkins and 
Whipple (35) in bile-fistula dogs. They further ob- 
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Graph 1. Illustrating: the effect of bile and Vitamin K 
on the coagulation and prothrombin times. Solid line indi- 
cates the coagulation time and broken line the prothrombin 
time. A. Normal values at start of experiment. See column 
i in table. B. Beginning of hemorrhagic diathesis. See 
column 2 in table. C. Point of severe bleeding. See column 
3 in table. D. After the use of Vitamin K alone. Start of 
administration of bile alone. See column 4 in table. E. 
After use of bile alone. Start of administration of bile 
and Vitamin K together. See column 5 in table. F. Cessa- 
tion of bleeding. G. Return to normal values. 8 days after 
use of bile and Vitamin 1C. See column 6 in table. 

served that this tendency was prevented by feeding 
whole bile to these dogs. Hawkins and Brinkhous 
(36) advanced this study by showing that the bleed- 
ing in these total biliary fistula dogs was due to a 
prothrombin deficiency. They further confirmed the 
finding that bile feeding could correct this condition. 
Warner, Brinkhous and Smith (37) applied these ob- 
servations to the study of jaundiced patients and 
found that no bleeding tendency was discernible when 
the prothrombin level was above 50% of the normal, 
but that when this level fell below 35%, bleeding from 
mucous membranes or hemorrhages at operation or 
post-operatively were encountered. Restoration of bile 
to the intestinal ti’act resulted in a gradual rise in the 
prothrombin level and cessation of bleeding. This 
could be accomplished by either feeding bile orally or 
releasing the obstruction. Quick (38) had previously 
suggested that this depletion of pi'othrombin might be 
due to the absence of bile acids in the intestinal tract, 
causing a faulty absorption of Vitamin K similar to 
the observation made by Heymann (39) that viosterol 
was not absorbed after experimental ligation of the 
common duct. This surmise has been further aug- 
mented by the work of Greaves and Schmidt (40) \yho 
concluded that in rats bile probably acts as a carrying 
agent for Vitamin K across the intestinal tract, a 
finding suggested by the observation of Smith, Warner, 
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Brinkhous and Secgers (45) that bile fi.stula dog-s also 
suffer from Vitamin K deficiency as a result of bile 
exclusion from the gut. Warner, Brinkhous and Smith 
(37) were still further able to demonstrate that the 
addition of Vitamin K to bile feeding produced a very 
rapid rise in prothrombin level, with rapid cessation 
of bleeding. These principles were applied in several 
cases of jaundice with a hemorrhagic diathesis by 
Butt, Snell and Osterberg (41) and as a precautionary 
measure in cases of obstructive jaundice whei e the 
Quick prothrombin time (42. 43, 44) was not greatly 
elevated. 

The present statu.s then of our knowledge in this 
interesting field can thus be brieflj' summarized. 

A hemorrhagic tendency exists in humans with 
jaundice and in e.xperimental animals with a total e.x- 
ternal biliary fistula. Under such conditions, there is 
a lowering of the blood prothrombin. A similar de- 
ficiency of prothrombin is associated with “hemor- 
rhagic chick disease” and the hemorrhagic diatheses 
found in other e.xperimental animals. A like diminu- 
tion in blood prothrombin is found in the spoiled sweet 
clover hay disease of cattle, possibly due to some toxic 
factor, and in chloroform poisoning which injures the 
liver. The “hemonhagic chick disease” and the spoiled 
sweet clover hay disease can be prevented or cured 
by feeding alfalfa which is rich in Vitamin K. In 
jaundiced human.? and in bile fistula dogs, there is ap- 
parently a faulty absorption of Vitamin K from the 
intestinal tract due to the absence of bile which is 
necessary for the transfer of tliis fat-soluhle vitamin 
through the intestinal wall. The administration of bile 
alone orally when there is an adequate diet rich in 
Vitamin K, or the administration of bile and Vitamin 
K whei’e the diet is deficient in this factor, will pro- 
duce a rise in prothrombin level and alleviation of 
sj'mptomatology. Vitamin A, Vitamin C and Vitamin 
D supplements do not correct this prothrombin de- 
ficiency (45, 46). There appears to be data sugge.sting 
the presence of Vitamin K in normal human feces in 
rather large quantities and in smaller amount.? in the 
liver. It is apparently not present in human bile, but 
is present in acholic stools. It would seem that the 
norma] organism obtains Vitamin K directly from in- 
gested food or by putrefactive action of the intestin.il 
flora on this food (41). The mechanism by which 
Vitamin K affects prothrombin remains as yet un- 
known. It is highly possible that additional factors 
besides Vitamin K and bile may play a part in this 
hemorrhagic tendency, such as some toxic factor as in 
sweet clover disease and chloroform poisoning, or some 
primary disease of the hepatic parenchyma with low 
bile acid production, or some depletion of the store in 
the liver by hepatic injury (47). Recently, Dam and 
Glavind (52) published some preliminary work on the 
intra -muscular injection of Vitamin K concentrates in 
several patients with obstructive jaundice and reduced 
clotting power with the purpose of eliminating the 
use of bile therapy. Their results seem to indicate 
that parenteral injection of Vitamin K can render the 
clotting power normal in these cases. 

Almquist and Stokstad (17, 48), Dam and Glavind 
(49, 52) and Osterberg (50) have contributed greatly 
to our present knowledge of the occurrence in nature 
and the chemistrj- of Vitamin K. This factor is found 
in such vegetables as tomatoes, kale, cabbage, spinach, 
the green leafy portions of plants, orange peel, alfalfa, 
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hoR- liver fat and in tuna fish meal after putrefaction. 
It is not found in cod-liver oil, wheat germ oil, caro- 
tene, potatoe.s, rice, corn, rye, wheat or lemon juice. 
It i.s fat .soluble and is found in the non-sterol fraction 
of the un.saponifiable fat. It is not identical with 
Vitamin H or Vitamin D in chemical properties or 
ph.vsiologic action. It is unstable to alcoholic alkali, 
is unsaturated as well as colorless, and is fairly heat 
stable. It is optically inactive, has a molecular weight 
of about COO, and has its activity destro.ved by ultra- 
violet. JIcCay’s (51) description of its having no 
sulphur or phosphorus but a small amount of nitrogen, 
and that color tests indicate an indole nucleus was 
found to be inaccurate, inasmuch as Almquist (48) 
has succeeded in e.xtracting from the Vitamin K con- 
centrate giving these reactions a crystalline fraction 
which is non-nitrogenous and contains one or moi-e 
benzene rings, no phosphorous, no sulphur, and no 
indole nucleus. 

The observations of Hawkins, Whipple and Brink- 
hous (35, 3G), on bile fistula dogs, previously 
mentioned, prompted us to ascertain, first, the possi- 
bility of initiating a similar bleeding tendenc 3 ’ in a 
human with a total e.vternal biliaiw fistula; second, 
the time element required to develop such a diathesis 
under test conditions consisting of a diet deficient in 
Vitamin K and the omission of oral bile feedings; 
third, the effect on this hemorrhagic diathesis of the 
oral administration of Vitamin K concentrate and the 
subject’s own bile, when used separately and in con- 
junction with each other; and fourth, the changes 


protluced in the coagulation mechanism throughout 
the crucial stages in the development and treatment 
of this bleeding tendencj'. 

Procedure; The subject, a j’oung female with a 
total e.vtei-nal biliary fistula (53), was put on a low- 
fat, Vitamin K-deficient diet throughout this entire 
investigation. None of the bile collected from the 
fistula was refed orally. A complete hematologic study 
(see Table 1) was made at the beginning of this 
regimen. Coagulation times (capillary tube method) 
were taken daily and Quick prothrombin times at 
intervals of two to four days. At the end of two weeks 
under these conditions, the subject began to show 
slight bleeding from the gums. A complete hema- 
tologic study was again taken at this time. The subject 
was permitted to bleed from the gums for a period of 
one week, at the end of which time bleeding from the 
tongue and vagina (not related to menstrual cycle) 
set in. The bleeding from all three points was allowed 
to continue for another twelve da.vs, at the end of 
which time another blood study was made. 20 cc. of 
Vitamin K concentrate* (100 units per cc.) were then 
fed daily in divided doses for a period of four da.vs 
without any remission in the bleeding. At this time, 
a complete blood study was done, following which, 
300 cc. of the subject’s own bile was refed orally. 
These bile feedings were continued for a five day 
period without any cessation of bleeding. A blood 
study was taken at this time and then 20 cc. of 

*\Vc wish to thnnk the Squibb Institute for MccHcnl Resenreh for the 
Vitamin K concentrnte useti in this study. 
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Sijiiopgis of blood studies taken during various phases of the hemorrhagic diathesis. Compare with Graph 1 
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Vitamin K concentrate and 300 cc. of bile were fed in 
divided doses to the subject. Bleeding from the gums, 
tongue and vagina ceased in five days, and a hema- 
tologic study was taken eight days after the intro- 
duction of this therapj'. Table I is a synopsis of the 
blood studies taken throughout this study, and Graph 
1 a representation of the daily coagulation times and 
Quick prothrombin times taken during this period. 

SUMMARY 

1. A hemorrhagic tendency was produced in two 
weeks in a young female with a total e-x-ternal biliary 
fistula by the feeding of a low-fat Vitamin K-deficient 
diet and the omission of oral bile feeding. 

2. This bleeding diathesis was not alleviated by 
the oral administration of bile alone. 

3. This bleeding diathesis was not influenced by 


the administration of Vitamin K concentrate alone. 

4. The use of Vitamin K concentrate in conjunc- 
tion with orally fed bile produced a cessation of bleed- 
ing in five days. 

5. The hemorrhagic diathesis produced was ac- 
companied by an increase in coagulation time and 
Quick prothrombin time. 

G. The bile and Vitamin K therapy returned the 
elevated coagulation and prothrombin times to normal 
values eight days after the initiation of this treat- 
ment. 

7. The blood studies in this condition indicated an 
alteration in only the coagulation and prothrombin 
times. 

8. The Quick prothrombin time is a more delicate 
inde.N of the blood changes than is the coagulation 
time. 
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S OiME investigators in the field of allergy have fre- 
quently set forth their belief that anaphylaxis, on 
the one hand, and allergy and atopy on the other are 
unrelated. Other observers, however, hold the opinion 
that there is a definite relationship among these pheno- 
mena. 

In 1910 Manwaring (1) pointed out that the pro- 
nounced fall in blood pressure, the essential feature of 
canine anaphylaxis, was due to an indirect pheno- 

•^From the Me<Ucal Rese-irch I.aboratory. Samuel S. Fobs Fund and the 
Gnstro-Intcstinal Division, Medical Sen-ice I. Mt. Sinai Ho^nftal. 
Submittctl April 5. 1939. 


menon. the result of the e.xplosive formation, or liber- 
ation, of depressor substances by the liver, i-ather 
than to a direct action of the foreign protein on the 
sensitized blood vessel. That same year Nolf (2), and 
later Weil and Eggleston (S), demonstrated .«imilar 
formation and liberation of antithrombic sub.stances 
in the isolated anaphylactic liver when perfused with 
a mi.xture of anaphylactic blood and specific antigen. 
Weil (4) showed clearly that the change in blood 
coagulability resulted from a cellular reaction of the 
sensitized liver. iManwaring and his coworkers (5) 
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went further and found that blood drawn from the 
carotid artery, two to five minutes after throwing a 
dopr into shock, showed little or no toxic action when 
transfused into a normal dofr. If, however, the specific 
antifren was injected into a mesenteric vein of a sensi- 
tized dofr and the shock blood collected as it escaped 
from the liver and then transfused into a normal dog, 
all the characteristic features of acute anaphylactic 
shock were produced in the recipient. Additional 
experimental data demonstrated that while various 
tissues in the dog can be sensitized to foreign protein, 
as shown by the distinct anaphylactic phenomena ob- 
tained in various isolated canine organs (G), yet the 
dehepatization of a sensitized dog abolishes the typical 
anaph.vlactic smooth-muscle response in the intact 
animal, even after massive doses of the specific antigen 
(7). The characteristic fall in arterial blood pressure, 
too, fails to follow the assaulting dose of antigen 
in a sensitized, dehepatized (Eck Fistula) dog (8). 
Finally, if the liver of an anaphylactic dog is trans- 
planted into a normal dog, the latter will show all the 
characteristic features of canine anaphylactic shock 
following the intravenous injection of the specific 
antigen 15). There is good evidence that hyper-sensi- 
tiveness in man and anaphyiaxis in the lower anim.al 
are fundamentally dependent on a common anaph 3 '- 
lactic antibod.v (9). Further the basic reaction in 
both, namel.v, smooth muscle spasm and a pouring out 
of serum into the perivascular spaces, is the same. 

There is even some direct evidence that the liver in 
man may play an important role in allergic slates. 
The proteopexic function of the liver, as measured by 
the so called hemoclastic crisis of Widal and his as- 
sociates (10), was often disturbed in allerg.v. G.alup 

(11) found that 77rt of 114 cases of asthma showed 
the hemoclastic crisis. This pointed, he believed, to 
the passage of improperl.v digested protein derivatives 
through the liver into the blood. Barber and Oriel 

(12) , taking the estimate of the amino acid content 
of the blood as an index of liver efficiency in protein 
metabolism, found an increase in blood amino acids 
in a large number of patients during the acute 
paroxwsms of allergic manifestations. The.v also found 
increased amounts in mild sensitization as well as in 
certain cases of eczema. Cameron (13), too, observed 
higher figures for amino nitrogen in all allergic cases 
and considered it additional evidence of liver ineffi- 
cienc.v. Although Sfenagh (14) does not discuss the 
liver function in his cases, it is significant that he 
found biliai-y disease in dS.S'lj of 2G0 cases of urticaria 
and angio-neurotic edema. Liver d.vsfunction has been 
recorded in a high percentage of cases of migraine 
(Diamond (15) 32 of 35 cases: JIcClure and Hunt- 
.singer (16) G5 of 72 cases)). 

Therapeutically, the evidence of Fiessinger and 
Walter tl7), that the antitoxic function of the liver 
is to a large extent dependent upon its glycogen con- 
tent, has been utilized bj- Barber and Oriel (12). Thej’ 
obtained good results in allergic affections bj' the 
administration of glucose, while Urbach (18) had 
encouraging results from the treatment of the derma- 
toses b.v giving insulin and large amounts of carbohy- 
drate.s. Doubtless on the same basis of improved liver 
function following the use of glucose, satisfactoiy re- 
sults have been reported in treating asthma with de.x- 
trose alone. Thus a London foreign letter (19) reports 
o 17(1- cure in 30 c-i-ses of asthma so treated. 


In 1931, we got our ouii first impression that liver 
dysfunction may play an important role in some cases 
of allerg}'. At that time a woman, 31 years of age, 
was seen who had had a chronic urticaria of three 
years standing. Therapeutic measures including elimi- 
nation diets, eradication of foci of infection, adminis- 
tration of ti-}’psin, injections of spleen extract and of 
peptone, autotransfusions, and biliary drainages failed 
to give relief. The only abnormal objective finding 
after a thorough diagnostic study was a 30% retention 
of bromsulphalein 30 minutes after a five mgm. per 
kilogram dose. In the hope that stimulation of the 
liver cells might afford her some relief, intravenous 
Decholin was started. She was given 2-gram doses in 
a 20% solution every other day. After the third in- 
jection, the patient noticed some relief. The same 
dosage was continued bi-weekly. Following the seventh 
dose, the patient for the first time in over three years 
was free of urticaria. Five additional injections were 
given and twenty-eight months later, when the patient 
was last seen, there had been no recurrence of the 
disease. 

A short time later a female patient, age 30, was 
seen with a similar story of chronic urticaria of 16 
months standing. Frequently the skin manifestations 
were accompanied b.v severe headaches and periods of 
unconsciousness. On one occasion repeated spinal tap- 
ping was required to give relief. When first seen by 
us she had already run the gamut of therapeutic 
measures. While .she had no definite gastro-intestinal 
symptoms referable to her biliar.v tract, non-surgical 
biliary drainage disclosed the presence of gall .stones. 
The bromsulphalein test was normal. 

In the absence of any marked gastro-intestinal 
s.vmploms, and upon the request of the patient, oper- 
ation was deferred and Decholin in 2-gram doses was 
administered intravenously every three days. Follow- 
ing the first two injections her hives were worse, but 
by the si.xth her skin was entirely clear. She was very 
comfortable for about six weeks when she had a re- 
currence. At this time operation was advised and the 
gall bladder and stones were removed. The result was 
dramatic. Eight hours after the gall bladder was re- 
moved, a marked general urticarial eruption appeared 
and hasted about fort.v-eight hours. Since then, nearly 
seven .vears ago, the patient has been free of hives. 

AVe have seen three other cases of chronic urticaria 
in which the removal of a diseased gall bladder (2 
with stones, 1 non-calculqus cholecystitis) produced a 
cure of the urticaria. Schur (20) reported 2 cases 
of urticaria relieved by cholecystectomy for choleli- 
thiasis. More recently Goss (21), reported a similar 
e.xperience in two instances: one with cholelithiasis 
and the other cholec.vstitis without stones. 

The choleretic action of Decholin is well established 
(22, 23, 24). Having seen its effect in the patients 
cited, we wondered whether the liver might not be 
playing an important role in some cases of chronic 
urticaria; and, by inference, in other allergic .states, 
since it is generally believed that allergic phenomena, 
though present in different organs in different indi- 
viduaLs, are basically e.xpre.ssions of the same path- 
ologic physiology. Our clinical experiences with the 
use of Decholin in a variety of allergic states point to 
the liver as the organ primaril.v at fault in some cases. 
Such a view might be subject to experimental test if 
we had a means of determining accurately chronic 
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liver cell' dysfunction. Unfortunately, such is not the 
case. Because of the multiplicity of the functions of 
the liver, the dissociation of these functions as affected 
by disease, the tremendous hepatic reserve, and the 
liver’s active regenerative power, a single dependable 
function test for chronic damage is almost impossible. 
While a positive bromsulphalein test is likely evidence 
of impaired liver function, a negative or normal 
reading does not rule out even considerable chronic 
damage. Nevertheless, the 5 mgm. per kilogram dose 
of bromsulphalein has been useful in identifying those 
cases of allergy in which bile salt therapy ivould be 
indicated. In twenty-six cases of allergy treated with 
satisfactory results, eight failed to show abnormal dye 
retention (more than 10%). On the other hand, of 
forty-one cases of allergj’ that failed to show any re- 
sponse to Decholin therapy, only one showed a 20% 
dye i-etention after the bromsulphalein test. In the 
successfully treated group were five cases of chronic 
urticaria, three of bronchial asthma, 1 of chronic 
eczema, 3 of autumnal hay fever, 8 of intestinal 
allergy, 2 of chronic generalized pruritus, and 4 
migraine. Those that failed to show any benefit from 
adequate Decholin therapy (twelve to twenty-four 
doses of 2-grams each) included 8 cases of urticaria, 
9 of bronchial asthma, 8 of hay fever, 3 of generalized 
pruritus, 6 of intestinal allergy, and 7 of migraine. 
Of these, one of the cases of intestinal allergy had 
shoivn bromsulphalein retention. 

Miss D. B., age 35 years, illustrates the successful 
results obtained in the hay fever and urticaria group. 
She had been subject to severe hay fever for eleven 
years prior to treatment as rvell as to attacks of 
marked urticaria after eating shell fish. Treatment 
with intravenous Decholin was begun on September 8, 
1933, during the height of a hay fever attack. Between 
September 8th and 29th she received 10 doses of the 
20% solution. On September 29th, the patient for the 
first time during hay fever season was able to go on 
an automobile ride. She remained free of hay fever 
and after the 13th dose, about ten days later, deliber- 
ately e.xposed herself to a field of ragweed to ivhich 
she was especially sensitive. No reaction. After the 
15th dose of Decholin, on October 14th, she tried a 
shore dinner which included shell fish and shrimps. 
No sign of hives. Patient has since indulged freely in 
all forms of sea food without the slightest ill effect. 
She was given in all sixteen doses of intravenous 
Decholin. Without an.v additional treatment she re- 
mained free of hay fever and hives until October, 
1937, when she thought she had some slight hay fever 
sj'mptoms. Two doses of Decholin at 3-day intervals 
sufficed to give complete relief for the rest of the 
season. A similar episode occurred in the hay fever 
season of 1938, which was again controlled completely 
by three doses of the drug. Before the Decholin 
therapy, the orthodox method of pollen desensitization 
was tried for three years without any relief. 

B. L., age 20 years, male, had at the age of one de- 
veloped a severe eczema involving the face, arms and 
thighs. This continued until he was six years old. At 
this time he developed occasional asthmatic attacks 
which continued until the age of twelve. Between 12 
and 18 years, he was apparently free of any allergic 
manifestations. The asthma then reappeared and the 
attacks increased in severity and frequency. Asthmatic 
attacks rarely occurred during the day, the usual onset 


being between 4 and 7 A. M. Belief was obtained 
either by adrenalin nasal spray or by injection. He 
had lost some 10 pounds in two years. A complete 
study of the skin reactions showed a skin sensitivity 
severe, moderate, or mild to 36 foods, a number of 
pollens, trees, animal epithelium, tobacco, and house 
dust. There were no discoverable foci of infection. A 
month’s trial of diet carefully eliminating the skin 
sensitive foods, tobacco, and proper attention to pillow 
and mattress contents failed to give any relief. A 
complete diagnostic suiwey failed to yield any other 
abnormal findings e.xcept at 35% dye retention after 
the 5 mgm. per kilogram dose of bromsulphalein. 
Following the failure to obtain any result with the 
above regime, intravenous Decholin was started in 
doses of 10 cc. of 20% solution three times a week. 
After the 6th dose, some improvement was noted. 
Following that, improvement was rapid and after the 
18th dose of Decholin, all attacks of asthma ceased. 
There has been no recurrence in the seven months that 
have elapsed. The patient has regained 7j4 of the 10 
pounds lost. 

IVhat then is the basis for the relatively rapid and 
lasting good results in some cases of allergj' following 
the removal of a diseased .gall bladder or stimulation 
of the hepatic cells? While we have no convincing 
proof, we believe for the present the following may be 
applied as a working hypothesis: 

The liver is a filter and a detoxifying organ. Ordi- 
narily, ingested proteins are broken down to simple 
compounds. Under certain conditions it is probably 
true that more complex fractions of the protein mole- 
cule, or even of the undigested molecule, may pass 
through the intestinal mucosa. To what extent this 
may occur has been demonstrated by Hettwer and 
Kriz in guinea pigs (25). They found that increasing 
intra-intestinal pressure could cause a rapid absorp- 
tion of undigested horse serum sufficient to induce 
symptoms of anaphylactic shock in previously sensi- 
tized guinea pigs or to sensitize normal guinea pigs. 
Under certain conditions it is conceivable that inade- 
quately split protein products will pass the human 
intestinal mucosa. 

In such instances, if the liver is normal in its 
functions as filter and detoxifier, these protein pro- 
ducts will be held and rendered innocuous. Should the 
liver cells be ineffective in these functions, however, 
enough of such pi-otein products will through the 
general circulation reach various organs and there 
may act as the sensitizing dose. Subsequently, should 
the same protein under similar conditions reach the 
liver and pass over into the general circulation, the 
sensitized organ wdll react. ’Treatment of the liver 
with an adequate liver cell stimulus does not affect the 
sensitized organ but in converting the liver from a 
sieve to a filter, it prevents the allergen from reaching 
the sensitized tissue. 

Where the removal of a diseased gall bladder pro- 
duces prompt recovery from urticaria, we suggest that 
the diseased gall bladder acted as a source for the 
specific allergen, coupled with a poorly functioning 
liver. In those instances in which removal of the gall 
bladder is followed b.v a delaj'ed recovery, it is con- 
ceivable that residual biliary ti'act disease may be 
supplying the allergen. Kecovery in these cases is 
again not a change in the sensitized organ nor even 
an alteration in the permeability of the liver, but a 
removal of the supply of the allergen. In instances of 
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delayed recovery after pall bladder removal, liver cell 
stimulation, if our hypothesis is correct, should be 
employed as additional therapy. 

SUJIJIARY 

E.xperimental anaphyla.xis in the dop yields adequate 
evidence for the role of the liver in the shock produced 
in this animal. There is also some indirect evidence 
in the literature of human allergy that disturbed liver 
function may play an important part in some cases. 


Our ovm studies indicate that occult liver and gall 
bladder disease may sometimes be of primary im- 
portance. Stimulation of the liver cell by intravenous 
Decholin therapy and the removal of a diseased gall 
bladder have yielded strikingly good results, usually 
in patients who showed evidence of liver dysfunction, 
objectively. A working hypothesis is offered to e.xplain 
the satisfactory results obtained. We would urge a 
study of the liver and biliary tract as part of the diag- 
nostic survey of the allergic patient. 
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An Interestins Case of Ascariasis 

BU 

ANTHONY BASSLER, M.D. 

NEW YORK. NEW YORK 


I T ii? well known that round woi-ms may be found in 
any organ they can enter from the intestinal canal, 
such as the common bile-duct, appendix and upper res- 
piratory tract. The following case is interesting be- 
cause of the different diagnoses made and the treat- 
ments prescribed, the large number of worms present, 
and the roentgenographic visualization of a worm in 
the duodenum. 

The patient was a nurse, single, 40 years of age, and 
was seen b.v me in November, 1935. The appendix was 
removed while she was in training. In 1919 a ventral 
suspension of the uterus was done, and in 1925 a 
cholecystectomy for stones. She worked fairly steadily 
as a hospital nurse for 15 years. In 1931 she was 
injured in the loft breast b.v an ice box door and a 
hematoma formed. Ligation of the breast vessels was 
done to control the increasing size of the mass. About 
a year later she was seized u-ith a severe pain in the 
same breast. Shortly after this she complained of 
distention and pressure in the upper abdomen, her 
stomach becoming intolerant to foods, and even water 
causing her to vomit. The diagnosis was made of 
pyloric adhesions due to her former abdominal oper- 
ations. In 1932 she was operated on for these ad- 
hesions. Following this she rapidly lost weight {30 

Eubmlttf«i! March 11, 1939. 


lbs.), vomited more persistently, became unable to 
work, and complained of a constantly moving sensation 
in her stomach, “a feeling as if there -were mice in the 
stomach.” X-ray examination disclosed gastric stag- 
nation, food i-emaining in her stomach for “over 
seventeen hours.” A gastro-enterostomy was done in 
June, 1933. Three days after this operation there de- 
veloped a phlebitis in the right lower extremity and 
then in the left. She continued to vomit and do badl.v. 
Although the gastro-enterostomj' stoma .seemingly was 
functioning properly the gastric stagnation was not 
much lessened. Ten weeks after the gastro-enteros- 
tomy she started vomiting round worms, bi-inging up 
from two to eight each time she vomited. She stated 
that in the course of ten days, she vomited over 200 
worms and passed an occasional one by rectum. 

In 1933 a diagnosis of probable pregnancy was made 
because of sudden cessation of menstruation and a 
serous discharge from both nipples. Because of a 
"terrific” pain in the left arm and breast she was ex- 
amined by Dr. Hunner of Baltimore, and two strictures 
of the left ureter were diagnosed. For this the right 
kidney was removed. Shortly after she complained of 
pain and noticed “lumps” in both breasts (notably the 
left) with discharge from both nipple.s, and both 
breasts were removed. The pathological diagnosis was 
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chronic mastitis. Between the time of the removal of 
the kidney and breasts, several X-ray examinations of 
the stomach were made, one in July, 1934 ‘‘showed evi- 
dence of worms in the pylorus” with gastric stag- 
nation. She continued to vomit an occasional worm 
and in October, 1935, had much difficulty getting her 
bowels to move. Ova were found in seventeen of 
thirty-one stools. 

When seen by me she weighed 7G lbs., having lost 
practically 50 lbs. since the beginning of her illness. 
She stated that she was losing ‘‘three out of four 



meals,” the food “came up automatically and she had 
no control over it.” If the breakfast was not ejected, 
the second meal would remain down but in the evening 
she would vomit all the meals of the day at one time. 
The vomiting was more pronounced after taking alka- 
lies or santonin, the latter drug having been taken 
more or less steadily for several years. She stated 
that the last wonn she had vomited had come up a 
month previously and as a result of several negative 
stool examinations for ova and X-ray films of the 
stomach no more were thought to be present. Alto- 
gether she thought that she had vomited over 500 
round worms, and passed about 60 by rectum. 

Laboratory findings: Stomach achyliae. The stools 
contained an occasional ovum of ascaris lumbricoides. 
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She presented films taken by Dr. Barlow J. Hynes 
of Rockville Center, L. I., which showed the presence 
of a moderate sized round worm coiled up in the duo- 
denum. (See Fig. 1) 

Because of the poor general condition, effort was 
made to increase her vitality. She was placed on a 
bland low residue diet with vitamins and minerals, 
rectal instillations of 25 per cent glucose solutions, 
rest and hyperdermic injections of calcium and iron 
glj'cerophosphates. 

As a result of this treatment she gained 15 lbs. in 
weight and was considerably improved. Two films 
showed the worm still in the duodenum. Several at- 
tempts were made to remove the worm, it of course 
not being known whether there were others present or 
not. Naphthalin in 0.05 doses, 4 times a day, Oil of 
Chenopodium in 5 minim doses, both proceeded by 
purgation was tried. These treatments were fatiguing 
and could be persisted in for only a few days. After 
these a film showed the worm still in the duodenum. 

February 10, 193G, Dr. P. D. Lamson, et al (Am. J. 
Hyg., YoL IS, No. 2, Pago 5SS, Mavth, ISSl), sug- 
gested the use of hex-ylresorcinol in crystalline form 
for ascariasis claiming that no symptoms of im- 
portance followed its administration and that its use 
was safer than carbon tetrachloride or tetrachlorethy- 
lene. Following an evening meal of soft foods, 5 crys- 
toids (1 gm.) of hexylresorcinol (Sharp and Dohme) 
was given the ne.xt morning on an empty stomach in 
one dose with a glass of water, a saline purge given 
the next morning. On the 3rd day she passed a single 
adult female worm and two subsequent X-ray exami- 
nations proved that the worm had disappeared from 
the duodenum. After this the stools were e.xamined 
for ova twice a week for six weeks. Each was negative 
for ova and they have remained so for nearly two 
years. In the meantime the patient recovered her 
health and strength, weighing 120 lbs. on January 3, 
1939, and is working steadily and hard as a district 
nurse in Nassau County, New York. 
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ERRATUM 

In the paper by ^landred W. Comfort, Robert L. 
P.arker and Arnold E. Osterberg, on “The concentr.v 
tion of pancreatic enzymes in the duodenum of normal 
persons and persons with diseases of the upper p.art 
of the abdomen,” which appeared on page 249 of the 
June issue of this journal, an error occurred in the 
values for trypsin. All values for trypsin as they were 
given should bo multiplied by the factor 2.4 in order 
to obtain the correct values. 


HOW OFTEN IS THE DIAGNOSIS OF AN 
ABDOMINAL NEUROSIS CORRECT? 

E very gastro-enterologist will be interested in a 
paper recently published by Wilbur and Mills 
(Ann. Int. Med., 12:821, Dec., 1938) in which they 
report efforts to check the accuracy of the commonly 
m.ade diagnosis of digestive neurosis. Every physician 
who sees many jiatients with gastro-intestinal symp- 
toms will every day make one or more diagnoses of a 
functional disorder. Often the patient will resent this 
diagnosis and will be diss.atisfied with it. Often he 
or .she will refuse to accept it and will shop around for 
a time in the hope of finding some physician who will 
make a diagnosis of organic disease. 

In order to see how often well trained physicians 
are likely to be correct in their diagnosis of a 
functional or nei-vous indigestion, Wilbur and Mills 
reviewed the records of 354 patients who returned to 
The Mayo Clinic for a check-over .some years after 
they had been told there that they wore suffering from 
a functional disorder. The minimal interval was more 
than five years and the average interval was 7.3 year.s. 
The results of the study indicated that the original 
diagnosis was correct in at least 85 per cent of the 
cases. There wore 39 cases in which organic disease 
of the gastro-intestinal tract was found at the second 
e.vamination. In 19 of these the final diagnosis was 
duodenal ulcer. A few gastric ulcers were found. 
There were 3 c.ases of cholccy.stic disease and two of 
carcinoma of the stomach. Of course, one cannot he 
sure that the disc.ase on the subsequent e.xamination 
was present when the patient first went to the Clinic, 
but in many cases the fact that the .symptoms com- 


plained of at the second visit were those described at 
the fii-st visit indicated that a mistake in diagnosis 
had been made. There were a few cases of pernicious 
anemia and cardiac disease in which the diagnosis'was 
probably missed at the first examination. 

One conclusion drawn by Wilbur and Jlills was that 
the diagnosis of an ulcer-like functional syndrome 
should now be made with reluctance. Probably now 
that the gastroscopist has come forward to help us we 
gastro-enterologists will not so often fail to recognize 
the presence of the shallow type of gastric ulcer which 
the roentgenologist can hardly hope to see. The out- 
standing conclusion to be drawn from this important 
paper is that when well trained men make the diag- 
nosis of functional indigestion they are coi'rect in a 
high percentage of cases. 

Walter C. Alvarez, Rochester, Minn. 


DIAGNOSIS OF DISEASE OF THE PANCREAS 

T he pancreas is one of the few abdominal organs 
which has been inaccessible for roentgen explo- 
ration. However, some progress has been made in the 
detection of early changes in the duodenum, secondary 
to disease of the head of the pancreas. Changes in the 
mucosa of the descending portion of the duodenum has 
been previously ignored by the roentgenologists. It 
has only been recently that our attention has been 
focused upon abnormal mucosal configuration which 
has made it possible to disclose small and early lesions 
of the head of the pancreas, which frequently produce 
secondary changes in the duodenum. Frostberg in 
1938, and Feldman in the last issue of the American 
Journal of Digestive Diseases calls attention to a new 
roentgen sign produced by pressure on the ampullary 
portion of the duodenum, elicited roentgenologically 
by an inverted three filling defect, which is indicative 
of swelling of the head of the pancreas. 

It is probable that a more direct method of exami- 
nation of the pancreas and the biliaiy ducts will be- 
come feasible in the near future. Imperatori recently 
reported studies on intubation of the duodenum by 
means of a duodenoscope, in which after the injection 
of an opaque medium into the duct he could I'adiolo- 
gically demonstrate the common bile duct and the 
Duct of Wirsung. The new method of investigation 
opens up a vast field for the diagnostic exploration of 
the p.ancreas and biliary ducts. It is hoped that this 
method will be further developed, into a practical pro- 
cedure for the study of the pancreas. 

Maurice Feldman, Baltimore, Md. 
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A FINE RBSUMfi OF RECENT GASTRO- 
ENTEROLOGIC ADVANCE 

A merican gastro-enterologlsts who have not yet 
read it will greatly enjoy and profit from a read- 
ing of the excellent review of gastro-enterologic litei'a- 
ture (from January, 1937, to June, 1938) published 
by Chester ^I. .Tones and his associates in the October 
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number of the Archives of Internal Medicine. It is 
well written and full of valuable information. We 
wish we could reprint it here in toto. 

Walter C. Alvarez, Rochester, Minn. 


THE CLINICAL USE OP AN IMPROVED 
METHOD OP GASTRIC ANALYSIS 

I N the Septembei', 1938, number of the Journal of 
Clinical Investigation, Welch and Comfort reported 
results obtained with the use of the type of test meal 
advocated by Wilhelmj, Neigus and Hill. With this 
test meal it is possible to follow the progress of se- 
cretion in the stomach and to estimate the acidity of 
the juice secreted instead of the acidity of the usually 
studied mixture of gastric juice and food and regurgi- 
tated duodenal secretions. The method permits one to 
follow the reduction in concentration of acid chloride 
during the latter half of the test period, also the ap- 
pearance of an excess of acid or alkali in the combined 
•fluids that enter the stomach. 

Unfortunatelj' the method does not permit measure- 
ments of the total amount of acid secreted, of the total 
amount of alkali that enters the stomach, or of the 
total neutralization of acid chloride during the test 
period. It does give a good idea, however, of the 
effectiveness of duodenal regurgitation in lowering 
the acidity of the gastric contents. Such regurgitation 
was observed repeatedly in the patients studied. 

The relative importance of the factors concerned in 
the regulation of acidity of the gastric contents 
appeared to be different in normal persons and in 
patients with duodenal ulcer. In normal persons the 
alkaline element of the gastric juice was more im- 
portant than the acid element, whereas the reverse 
was true in most of the patients with duodenal ulcer. 
Largely because of this, the final dilution of the juice 
tends to be 100 per cent effective in normal persons, 
while it rarely is so effective in cases of duodenal 
ulcer. The volume of acid secreted by the fundus of 
the stomach seemed to be greater in cases of duodenal 
ulcer than in the case of normal persons. 

Walter C. Alvarez, Rochester, Minn. 


A DEPRESSANT TO GASTRIC SECRETION 
POUND IN SOME GASTRIC JUICES 

A t the meeting of the Central Society for Clinical 
- Research held in Chicago, November 4 and 5, 
1938, Dr. Alexander Brunschweig, Dr. John Van Pro- 
haska. Dr. T. H. Clarke and Dr. Ernestine Kandel re- 
ported that in dogs with subtotal gastric pouches and 
the nerves and vessels intact, the intravenous injection 
of neutralized gastric juice from the same animal or 
from other dogs produced no effect on the secretions 
of the pouch, but the injection of gastric juice from 
nine out of twelve patients with pernicious anemia 
produced periods of achlorhydria. The same thing 
happened with the juice from three out of six patients 
with gastric cancer. Juice from three out of sixteen 
patients who did not have pernicious anemia or gastric 
cancer also produced achlorhydria in the dogs. Boiling 


the effective juice for ten minutes destroyed its power 
to suppress secretion in the dogs. 

Walter C. Alvarez, Rochester, Jlinn. 


PECULIAR RACIAL DIPPERBNCES IN 
INCIDENCE OP GASTRIC LESIONS 

B onne, Hartz, Klerks, Posthuma, Radsma, and 
Tjokronegoro (Am. J. Cancer, 33:265-279, 1938) 
have been interested in the striking difference in fre- 
quency of gastric ulcer and gastric cancer as observed 
in Malays and Chinese living in Java and Sumatra. 
This difference has been observed by every pathologist 
working in these islands. The incidence of both dis- 
eases is remarkably low among the Malays, whereas 
among the Chinese it is about the same as that ob- 
served in the western world. The authors have tried 
in vain to correlate this difference with differences in 
diet and differences in temperament. 

This first paper of a series reports the writers’ ina- 
bility to find any morphologic or physiologic differ- 
ences in the stomachs of the individuals of the two 
races. It was found that the incidence of gastritis 
and erosions was about the same in the stomachs of 
the two groups of people. The acidity averaged per- 
haps a little higher among the Malays, who are largely 
immune to ulcer. No difference could be seen in the 
amount of duodenal regurgitation. The wise conclu- 
sion reached was that the freedom of the JIalays from 
gastric lesions must be due to the absence in them of 
some deleteidous factor that is at work in Europeans 
and Chinese. 

Walter C. Alvarez, Rochester, Minn. 


DOES DISTENTION OF THE BOWEL IN CASES 
OF INTESTINAL OBSTRUCTION START A 
VICIOUS CIRCLE BY INCREASING SECRETION? 

E veryone who is concerned with the problems 
of intestinal obstruction will read with interest a 
paper by M. L. Montgomers' in the Proceedings of the 
Society for Experimental Biology and Medicine, No- 
vember, 1938, page 382. It has long been a question 
whether or not distention of the obstructed bowel will 
bring about an increased secretion of intestinal juice 
and in this way produce more distention. Work by 
Swindt and Montgomery showed that in an isolated 
duodenojejunal loop a strangulating type of obstruc- 
tion depressed the secretion in stomach, pancreas, 
liver, and duodenum. This depression came promptly 
and lasted for from twelve to twenty-four hours, after 
which the secretion returned toward normal and then 
decreased again as the animal became moribund. 

These experiments have now been repeated by Slont- 
gomery using also a denervated loop of bowel. Both 
loops were distended by a balloon and suppression of 
the combined digestive secretions was observed only 
in the noimial loop. The impression was that in in- 
testinal obstruction distention of the loop does not 
start a vicious circle due to the increase of secretion. 

Walter C. .‘Mvarez, Rochester, !Minn. 



Book Reviews 


.'sot: (./ (jUl Mill! lint. Ry Waltor Dyk. Hnrcoiirt, 
Rr.'ue aiul Company, New York. pp. IITS. Price 

1 ;?VKUY thoughtful physician worthy of the name 
M siimilii ho and must ho somewhat of an anthro- 
pologist and cthnolofrist. He must he interested in the 
workinps of the human mind, and lie must be inter- 
ested in everything that concerns humanity. 

•Such pliysicians will he interested, then, in the few 
remarkable autohiofrraphios of primitive men that 
have {ii)poarcd in recent years. One remai-kable one 
was the life of an old medicine man from darke.st 
■Africa, Another was the life of an old American 
Indian who watched the cominfr of the white man into 
the country north of the Yellowstone. Now Walter 
I>yk has yiven us the fascinatinfr stoiw of a Nav.ajo 
Indian who tells of hi.s boyhood in the Southwest. It 
shows that there isn't much difference between the 
mind of the primitive and the cultured man. It throws 
much lipht also on the sexual awakenintr and the 
se.Mial life of the American Indian before he had much 
ci'ntact with the white man. 


Till I’nthiilniiii of Diahi'lc.ii ^[rllitult. By Shields 
Warren. Philadelphia. Lea & Febiper, lOilS. 246 pp. 
Price S I. To, 

T his is a splendid book. Would that all scientific 
texts were ns well written, illustrated and published. 
Kvery medical librarian will want to pet a copy. 

■As every internist knows, the use of insulin is now 
kcepinp alive thousands of persons with severe dia- 
betes. It is keepinp them alive lonp enouph so that 
they can die of arteriosclerosis and other troubles. 
A'ears apo the physician had to spend all his enerpies 
tryinp to keep his diabetic patients from dyinp in 
coma; now he has time to think of puardinp them so 
far as is pos.sible from the results of the chronic de- 
penevations which are takinp place in their arteries, 
their eyes, and other parts of their bodies. 

This book is a most timel.v one in that it reviews 
brielly and authoritatively everythinp that is known 
alxiut the patholopy of the disease. Dr. Warren bases 
his statements not only on the larpe autopsy and 
biop.-y material that has been accessible to him, but 
also on material which he obtained from patholopists 
all over the country. He has also searched the litera- 
ture. and there is a pood bibliopraphy at the end of 
even- chapter. The book is beautifully illustrated and 
attractively printed, and Dr. Warren and the publish- 
ers are to be eonpratulatcd. 


ft'.t Mori Fnn to 'hr Thin. B.v .lean Z. Owens. 
Bo.-ston. Marshall .Tones Company, lOlID. Price S2.00, 

T his appears to be one of the best of the books on 
reduction diets written by hay persons. As usu.al 
with such Iwoks, the author looks on the amusinp side 
of the problem and is inclined one minute to tease her 
patients and another minute to try to pet them into a 
p'^w! humor. She starts out by warninp apainst the 
use of danporotis reducinp drups. She cleverly exposes 
the tendency of many women to kid themselves into 


fcclinp that they are not really very fat. She tell.s of 
the woman who, when she poes to buy a dress, insists 
that she be sold a thirty-six, which she can’t possibly 
pet into. Finally the wise sales pirl brinps out a forty- 
four which she says is a thirty-six but probably 
sliphtly over-size. 

One of the best chapters in the book is one in which 
she shows the stout woman how she can make up 
menus which will allow her to eat what she must eat 
without at the same time forcinp the family to re- 
duce. Actually, many a woman will find it too much 
of an effort to prepare two separate menus for each 
meal, one for herself and another for the family. A 
woman tends either to oat too much with the family 
or else to pet the family on the rampapo because of a 
restricted diet. 

The author is frank in admittinp that most women 
diet not for reasons of health but to hold on to a 
husband or to tiy to become more attractive to some 
elipible male. 

One excellent bit of advice to those who are dietinp 
is never to mention the fact. Friends, relatives and 
bridpe partners will certainly apree that this is pood 
advice. Another pood bit of advice is that the patient 
watch his disposition ns well as her calorics and her 
weipht. JIany women complain that of course they 
can reduce but it makes them feel too mean and 
quarrelsome. 

Finally, the author advises wisely that no woman 
reduce more than 10 pounds without the advice and 
puidance of a physician. Women who start on a re- 
duction diet must realize clearly that they are not 
Roinp to spend a few weeks at it and then quit. They 
must settle down to chanpe their habits of eatinp anti 
to chanpe (hem pcrmanciitbj for life. They must come 
to look on whijiped cream much .as an orthodox Moham- 
medan looks on pork; it just isn’t for him and never 
will be. 


Clinical Ga.ilro-Kntrrnlnriij. By H. W. Soper. St. 
Louis. C. V. Mosby Compan.v, 1939, 314 pp., 212 illus- 
trations. 

A ny book from the pen of Horace Soper will bo read 
with interest by all American pastro-entorolopists 
because they know him and like him and I’ospcct him 
as a man and as a physician. Dr. Soper states that his 
idea was to cover the field of pastro-enterolopy with 
particular emphasis on diapnosis and treatment. The 
book was written not only for the specialist but for 
the internist and the pencral practitioner. Dr. Soper 
wanted .also to clarify a subject which he thinks has 
become entirely too complex. 

As one would e.xpoct to find, there are many sipns of 
clinical wisdom scattered throuph the book, and about 
the only criticism that wc would feel like makinp is 
that an attempt was made to cover too larpe a field in 
too sm.all a space. It is hardly possible any more to 
cover the field of modern pastro-enterolopy in 314 
papes, no matter how .skilful or how preat an effort 
the writer makes to condense his speech. Worse yet. 
a larpe part of this book is taken up with illustrations. 




Every doctor has patients -whose philosophy of life is "Eat, Drink, and Be 
Merry" The second part of this quotation, "For Tomonow We Die", is rarely accorded even 
a moment's thought by those who enjoy what they call "good living " That is why it is 
difficult to enforce a sensible regimen in the management of patients whose pathologi’cal 
conditions are due to indiscretions in eating and dnnkmg One order, however, which most 
patients will gladly obey is to drink Vichy-Celestins, and many physicians have found this 
mildly alkaline natural mineral water a useful adjuvant to their regular therapy We suggest 
that you order a glassful morning and night in cases of hepatic, biliary, gas- 
trointestinal, urogenital, and metabolic upsets Vichy- Celestins has a delight- 
fully pleasant sparkle, although it is not heavily charged with CO2 It pro- 
motes secretion and fluidity of bile, favors normal pH of the blood, and is 
not a laxative For further information about Vichy-Celeslms please write to 

AMERICAN AGENCY FOR FRENCH VICHY INC 285 MADISON AVENUE, NEVF YORK, N Y 

VICHY-CELESTINS 

BOTTLED AT THE SPRING AT VICHY, FRANCE, UNDER 
THE SUPERVISION OF THE FRENCH GOVERNMENT. 
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AMKIUCAN .lOlT.NAL OF DiGKSTIVE lllSKASK,< 


One hn-' tf'.c fi'«'tirUT. Ihcrcfori’. that 
alti'.i,u;;h thi- Iw-ik may In" <>f inUTvst 
!(■ t(}C ftp-ria!i't, it ivoiilil not In- of 
jrroat valtio to tho (pTieral prai’titionor 
I'ccati'-i- ift information i< tmi sketchy. 
Tlo- (tcncrnl practitioner or the )k‘- 
trinner want'' lietnileti information. 
IVriiaps in siit>-,e<iiient editions Dr. 
Soper will make a much better book 
I'.v either cuttintr down on the number 
of subject."- discus-setl or else triplint; 
the nurntaT of pnKC.s. 

Sr.r Life in Mitrri<tiii\ I!y Oliver 
Dutlerfield. New York, Pimer.son 
f!(S>k.«, Inc., I!':;;*. I!t2 pp. Price ?2.0n. 

Our impre.s.sion from reading thi.s 
book is that it is the best of the many 


Certain thintr.s about you can best bo 
said by us — such n.s the importance of 
medical care to the mother and child, 
the nee<l for competent medical advice 
rather than adherence to rule of thumb 
mcthod.s and similar .statements. A 
recent ndvcrti.soment in Thi.s ^Ycck 
Maracine Section nfTord.s one of m.any 
examples. It stated: 

"Vo-'r fiorJor Amon-.s oAout the ncic 
Ccc/o-rV CrrrnI Food and irhat it 
con drt for pour hnh)i. Tail: trith 
t.irn cho-ft it ns hr is the ojir beet 


we have .seen. Mr. Butterfield has 
! discussed a difficuU subject in a 
beautiful way. AltliouKh he has pone 
I much farther than many writei-s of 
such book.s have done in the way of 
J describinp thinps in detail, he hn.s 
used such beautiful Enplish and has 
breathed such a fine spirit into it all 
that even the most prudish woman 
could hardly take offense. We did not 
see anythinp that we would want 
chanped, and we believe this is a book 
which can safely be handed b.v phy- 
sicians or ministers or parents to any 
younp man or woman who is eon- 
templatinp marriape. It would bo a 
wonderful thinp if it could be handed 
to every couple who, because of sexual 


qualified to advise yon concerning 
every phase of your baby’s welfare.” 

Another way in which we try to benefit 
both you and ourselves is with the new 
booklet “Foods for Baby and Me.nltime 
Psycholopy” by Dr. Lillian B. Storms. 
This contains information which aid.s 
mothers in carryinp out their phy- 
sicians' instructions with more under- 
standinp. It tells mothers how to feed 
baby — the what and tchen and how 
much it le.aves to doctors. For compli- 
mentary copies to distribute to your 
patients please write us. 


: incompatibility, are contomplatinp 
; divorce. 

Ileninrrhoids. By Marion C. Pruitt. 
St. Louis, C. V. Mosby Comiianv, 
1938, 170 pp. 

This is a mo.st attractive book, 
beautifully illustrated, with several 
plates in color. First there is a pood 
chapter on the anatomy of the anal 
repion. Then there are chapters on 
the instruments used by the procto- 
lopist, and on the ctiolopy and path- 
olopy of hemorrhoids. There is much 
detailed information on these trouble- 
some lesions and on tho way in which 
they should either bo injected or re- 
moved. Everyone who has to troat 
hemorrhoids will profit by readinp 
this book. 

Manual of Toxicoloyy. By Forrest 
R. Davison. With a foreword by 
David Marvin. New Y’ork, Paul B. 
Hoeber, Inc., 1939, 2-11 pp. 

This is a handy little volume of 2-11 
popes. The articles are .short and 
snappy, and each chapter has a 
bibliopraphy. This would be a pood 
book to have around a doctor’s 
office for consultation in cases of 
cmerpeney. 

Endocrine Therapy in General 
Practice. By E. L. Sevrinphaus. Chi- 
capo. Year Book Publishers, Inc., 
1938, 192 pp. Price $2.7,';. 

In these days of rapid advance in 
the isolation and synthesis of many 
powerful hormones, there is prent 
need for a handy volume which will 
help the physician to find his way 
throuph the mnr.e of new terms, and 
which will pive him concise and trust- 
worthy information. As Dr. Sevrinp- 
hnus points out, advance in knowledpc 
is takinp place so rapidly in this field 
that no book can be up-to-date even 
when it is published. Within a year 
it is likely to be still more out of date. 
Unfortunately, also, most men today 
are usinp endocrine products without 
much knowledpc of the indications for 
their u.se or knowledpc of how they 
may act. Many are reportinp their 
results without sufficient lopic and 
with unjustified enthusiasm. They 
are rushinp in where anpels would 
fear to tread. 

Dr. Sevrinphaus and his associates 
have for years been doinp extensive 
re.'earch in an effort to find out how 
the several secretions from pituitary 
and ovary wax and wane in amount 
durinp the monthly cycle throuph 
which ex’erj' younp woman passes. He 
therefore is hiphly competent to write 
on the subject, and this makes it all 
the more sipnificant that on almod 
every other pape of the book he nd- 
j mits his inability to pive any answer 
; to some important question. 
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It is highly probable that during 
the next ten years we are going to 
see a great deal of harm done both to 
men and women through the unwise 
use of tremendous amounts of the 
powerful new hormones which are 
now coming on the market. As Dr. 
Sevringhaus and others have pointed 
out, the giving of some of these 
hormones depresses the function of 
and injures the very organ, such as 
ovary or testicle, which the physician 
is trying to help. Large doses of 
ovarian hormones can lead to the pro- 
duction of a large and cystic ovary. 
They can destroy the follicles. Simi- 
larly, in man the giving of large 
doses of testosterone can put a stop 
to spermatogenesis and can injure the 
testicle. 

Actually, much evidence indicates 
now that in many cases of defective 
menstruation one should not give the 
ovarian hormone but should rather 
give the gonadotropic or ovar 3 T stimu- 
lating hormone which comes from the 
pituitary gland. Similarly, much of 
the giving of hormones to sterile 
women is not logical but is likely to 
do as much harm as good. Many 
women are being given today large 
doses of ovarian hormone when actu- 
ally a laboratory test would show that 
their ovaries are already forming 
more than they need. Unfortunately, 
as Dr. Sevringhaus points out, many 
of the methods now available for the 
assay of these hormones in urine or 
blood are so complicated that they 
can be used only in research labora- 
tories, and then it is as yet impossible 
for the research W'orker to tell alwaj's 
W’hat the results mean. But ivith all 
Dr. Sevringhaus’ admission of igno- 
rance this is an excellent book. It is 
the better and the more trustworthy 
because it is so full of admissions of 
ignorance. 

End-results in the Treatment of 
Gastric Cancer. By E. M. Livingston 
and G. T. Pack. New York, Paul B. 
Hoeber', Inc., 1939, 179 pp. 

This is an attractively written, 
illustrated and published volume sum- 
marizing an immense amount of work 
done in reviewing the world’s sta- 
tistics on the results of the operative 
treatment for carcinoma of the 
stomach. It is based on a study of 
14,000 gastric resections reported in 
the literature. The essential con- 
clusions are that cancer of the 
stomach can be cured and is being 
cured by gastric resection when this 
is carried out early. Perhaps one out 
of five of the persons ivho survive a 
well done resection of the stomach are 
alive five j'ears later. Those patients 
who recover are usuallj^ perfectly 
well. 


Largelj' because of the fact that 
onlj' one in four patients with carci- 
noma of the stomach can have a re- 
section with anj' hope of cure, and 
onlj' one in five remains well, only 
one in twenty of the group as a whole 
can hope to be saved. 

Unfortunately the number of gas- 
trectomies for carcinoma of the 
stomach performed each year is very 
small, except in the largest surgical 
institutions. This fact, of course, adds 
greatly to the mortality rate, which 
in some institutions is reported as 
high as 50 per cent. Under the best 
of conditions it appears to be around 
17 per cent. Mortalities reported in 


the neighborhood of 5 per cent are 
for resections for benign ulcer. The 
average mortalitj’ for resection of 
gastric cancer based on figures from 
many clinics is around 30 per cent. 
As the authors state, “No surgeon 
who is unqualified or who has not the 
full intent to resect a gastric carci- 
noma if a resectable tumor is en- 
countered has the moral right to 
operate on a patient with gastric 
carcinoma.” The surgeon does no 
service to the patient when he per- 
forms only a gastro-enterostomy be- 
cause this adds, on the average, onlj’ 
two months to an unhappy life. 

We cannot help wishing that the 
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EXICOL 

(Oleic Acid and Bile Salts) 


The most recent researches* again emphasize the marked 
fat-intolerance displayed by patients suffering from gall bladder 
disease, and the satisfactory therapeutic results on a low fat diet 
and bile salts. Contrary to recent advocates of high fat therapy, 
it is pointed out that overstimulation of the gall bladder, pro- 
duced by such high fat diets is undesirable. 

E.xicol, containing a small quantity of fatty acid and bile 
salts, offers a solution to the controversial problem of biliarj’ tract 
therapy. It is the most rational therapeutic agent in biliary dis- 
orders because — 

1. It stimulates mild gall bladder contractions due to the 
fatty acid. 

2. Increases bile secretion fi-om 100 to 200”^, ** due to 
synergistic action of oleic acid and bile salts. 

3. Makes high fat diets unnecessary. 

4. Exicol is most effective as an aid in the treatment of 
chronic cholecystitis, biliary insufficiency and other non-surgical 
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author!, had hammered home the fact 
that if I)cttor result.s are ever to be 
obtaine<i patient.s must not be tempor- 
i!!«f with and Riven treatments for 
ulcer by physicians — as they are now j 
l>oinR Riven — for periods averaRinR 
eleven months. 

Vi’tnmm f>, ami Us Vac in Medicine. 
By R. R. Williams and T. D. Spies. 
Xew York. The Macmillan Company, 
■111 pp., 10.19. Price 55,00. 

This book .should for a time end the 
writinR of books on Vitamin Bt be- 
cause it is so Rood and so authori- 
tative, so complete, and so well docu- 
mented. It was produced throuph the 
collaboration of the chemist who iso- 
lated the vitamin and a physician. 
The first part deals with the history 
of the subject nnd its medical aspects. 
The .second part takes up in detail the 
isolation of thiamin, the study of its 
chcmic.al composition, the methods of 
assay, the synthesis, the distribution 
of the substance in foods, its require- 
ments in relation to body weipht and 
the intake of the various constituents 
of food, its relation to carbohydrate 
metabolism, nnd the way in which it 
in-obably acts in livinR tissues. 

The book is well written nnd so 
intoro.stinR that one can sit down and 
read it like a fascinatinR story. Obvi- 
ously it i.s a book th.at will have to bo 


added to every library of any size nnd 
to the library of every studious dieti- 
tian. 

! Incidentally, there is a dcliRhtful 

I article on Robert R. Williams, written 
by R. K. Gruber in the April, 1938, 
number of the Chemical Bulletin 
published by the Chicago Section of 
the American Chemical Society. In 
this brief biography one learns that 
Robert Williams was working in 
Manila some twenty-five years ago 
when Dr. Vedder gave him a bottle 
of rice polish extract saying “There 
is something in this syrup which 
cures infantile beriberi. Find out 
what it is and if possible see if you 
can't make it in the laboratory." 
Stimulated by this challenge, Williams 
began in 1910 to hunt for something 
which be later found was present in 
about 40 parts per million of the rice 
polishings. Year after J'car, working 
always in spare lime and often in his 
kitchen or his garage, Williams kept 
on the trail of the elusive substance 
until finally in 1933 he tvas able to 
get out about 6 grams of pure vitamin 
per ton of rice polishings nnd to se- 
cure some 12 grams of crystals. Then 
there were years of hard work before 
the structural formula could be de- 
termined and the synthesis could be 
made. Finally came the tense and 
dramatic moment when after twenty- 
five years of hard work the new 


synthetic substance was injected into 
sick rats, nnd finally came the answer, 
“The rats say yes.” Many research 
workers flit from one problem to an- 
other, but occasionally one finds a 
man like Williams who doggedly 
follows one ti-ail for most of his life 
until he runs down his quarry. We 
need more such men. 

Chronic Discnaca of the Abdomen. 
By C. Jennings Marshall. Little, 
Brown and Company, Boston, 1939. 
Price $G.00. 

We have often wished that books 
on diagnosis were based more on the 
writer’s personal experience nnd lcs.s 
on what he could glean from the 
literature. What a man has derived 
from his own experience is usually 
correct nnd worth studying by others, 
but what he gets from the literature 
is commonly WTong. This is a book 
which bears all the marks of being 
based on an enormous experience in 
clinic nnd hospital. The book is well 
illustrated, and any physician who 
will rend it and digest it carefully 
will have given himself a good gradu- 
ate course in the diagnosis of abdomi- 
nal lesions. 

Abstracts 

Waterman, L. 

Hydrochloric Acid Secretion in 
the Stomach of Hypophyscclo~ 
mized Hats. Acta Brevia. Veer- 
land.fVol S, p. 3SS, 19SS. 

Gastric contents of 192 hypo- 
phosectomized rats were examined. 
In 27% of the animals the stomach 
was found to be empty and no acid 
juice was secreted. However, if the 
stomach of these animals were filled 
with food, hydrochloric acid could 
always be demonstrated in the con- 
tents. 

Consequently, although pituitary 
extracts may give an increased 
gastric secretion, hypophysectomy is 
not necessarily followed by achylia 
gastrica. 

M. H. F. Friedman, Detroit. 

CONNOTATION.$ 

H. J. Sims, M.D. 

Denver, Colorado 

Hippocrates recognized empyema. 
He instructed that the incision be 
made at the scat of the greatest pain 
and swelling. The opening was to be 
kept open by a tent nnd the daily in- 
jection of wine or oil. He remarked 
that the patient recovered within 40 
days or passed into phthisis. The 
teachings of Hippocrates are quoted 
in the writing.s of Celsus and Galon. 
Fabricus later revived the.se teach- 
ings. It is recorded that Euryphon 
from Knidos saved the life of Kine- 
sias by opening his chest with a red 
hot iron. In the early part of the 
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eighteenth century, Pouteau, David, 
and Calisen accepted the teachings of 
Hippocrates. To Mosler of Griefs- 
wald, Koch of Darpart, and Bull of 
Christiana, is due the credit for 
systematic experimentation and de- 
velopment of the operative technique. 
Mosler- in 1872 advised irrigation of 
the thoracic cavity ivith a solution of 
potassium permanganate. Hellier 
substituted a solution of corrosive 
sublimate. History records that Bary 
in 1726 and Herff and Hooker later 
used a solution of corrosive sublimate. 
Figueira, Finney, and Mackey in 1875 
recommended solutions of carbolic 
acid. The use of a trocar was popu- 
larized by Bowditch in 1852. Play- 
fair in 1875 advised the use of aspir- 
ation. Dieulafay and Potain further 
improved the method wth special 
aspii'ators. Bulau in 1891 introduced 
both siphonage and drainage. Perthes 
devised a water pump for mechanical 
drainage; Nordmann in 1907 devised 
continuous suction. Eoser in 1865 
suggested rib resection; eleven years 
later Hewitt advised the use of drain- 
age tubes. 

Anthony of Augusta, Georgia, first 
executed a pneumeetomy in 1823. To 
Gluck, Marcus, Block, Schmidt and 
Biondi is due the summary of the 
knowledge of pneumeetomy up to 
1887. Their work was confined to 
animal experimentation. ICronlein was 
probably the first to deliberately re- 
move a portion of the human lung. 
His patient was a female, eighteen 
years of age who suffered from a sar- 
coma of the sixth rib. Weinlechner’s 
patient suffered from a myxochon- 
droma of the right chest wall, with 
the lung. Ombone’s case was a self- 
inflicted wound of the right chest. 
Ruggi in 1885 reported two attempts 
with fatal results. Block attempted 
bilateral pneumeetomy on a patient 
who, he believed, suffered from double 
apicial lesions: death followed. When 
medico-legal inquiiy did not reveal 
the pathology he suspected, he found 
solace in suicide. In 1891, Tuffier re- 
ported a successful pneumeetomy on 
man through an intercostal incision. 
Lawson in 1893 described a successful 
removal of tubercular apex. Heiden- 
hain in 1898 removed the left lower 
lobe for bronchiectasis. 

Neve, as early as 1887, practiced 
pneumotomy. Tuffier of France, pro- 
posed separation of the parietal peri- 
toneum to avoid opening the pleural 
cavity. Roux in 1891 proposed uniting 
the two lajmrs of the pleura with 
sutures. Piorry carried out compres- 
sion of the chest to restrict move- 
ments of the chest and thereby to 
secure adhesions of the pulmonary 
and costal pleura. Mosler in 1885 col- 
lected 84 cases submitted to pneumo- 


tomy with a mortality rate of 32 per 
cent. Frzbicki in 1892 recorded 24 
cases not mentioned by Mosler. 

Estlander in 1877 introduced the 
method of multiple rib resection for 
chronic empyema. Some doubt exists 
as to whether he independently con- 
trived the operation. Gayet most prob- 
ably originated the idea which was 
demonstrated by Letievant. Schede of 
Hamburg modified the technique of 
Estlander. Depage further modified 
Schede’s method. Delorme and Fowler 
proposed liberating the lung by re- 
moval of the dense layer of scar 
tissue. Ransohoff practiced pleural 
discission. Dowd combined the method 
advocated by Fowler and Delorme. 


Fenger in 1882 performed the first 
thorocoplasty in America. 

Michael Entmuller in 1667 con- 
cluded from the experimental work of 
Tecop that no medicines wall dissolve 
gall stones and even when they ap- 
pear gone others may recur and lead 
to death. 

Pliny, the Elder, recommended the 
kidneys of rabbit cooked in wine as a 
remedy for bladder stones. 

The papyrus of Ebers, written ap- 
proximately 300 years before Jloses 
was rescued from the bulrushes de- 
scribed four blood vessels distributed 
to the nostrils, a similar number to 
the temples, liver and ears. Two ves- 
sels are mentioned as reaching the 
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Mndder. A rcmody for baldnc?? con- 
sistiiip of donV-cy hoofs, doR claws, 
f.nts from ntiimnls, various oils and 
fruit juices were ri-commcndcd. 

Claude nernard demonstrated the 
fnt-splittin(r properties of pancreatic 
juice and stated pastric dipestion only 
prepared the food for intestinal di- 
pestinn. Eberle and Valentine before 
Bernard's discovery were convinced 
that the pancreatic juice was con- 
cerned with dipestion althouph they 
believed the dipestive phase was 
limited to the stomach. 

The eherry-red color of the blood 
of animals followinp fatal adminis- 
tration of carbon monoxide was recop- 
nized by Claude Bernard. 


; Durinp the sixteenth century, Beni- I 
i vicni described a tumor of the mesen- 
j tcry. The tumor probably was a 
1 dermoid cyst of the mesentery. 

I The term tabes mcsrntcrica was 
coined in 1775 by Ball. 

The term lumphogramiloma ingii- 
inac was named by Durand Nicolas 
and Favre in 1013. John Hunter de- 
scribed in 178G the symptoms of such 
a disease. 

In 1837, Rokitansky first described 
volvulus of the cecum and ascendinc: 
colon. Von Zeopc MantucufTel intelli- 
pcntly discussed its mechanism in 
1808. 

Pawlowsky determined that if the 
bowel content was heated on eipht 


I successive days and introduced into 
the peritoneal cavity peritonitis did 
not develop. He concluded that bac- 
teria was the important factor in its 
production. 

Acromepaly was recopnized as a 
distinct disc.ase by Saucerotte in 1772. 
He described his patient ns beinp 30 
years of ape and sliphtly over five 
feet in heipht. The lower jaw ex- 
tended anteriorly beyond the upper 
maxilla a full inch. From the top of 
the teeth to the lower border of the 
chin was approximately four inches, 
Alibert, a dcrmatolopist, described a 
similar case in 1822. Seven years 
later Mapendie makes mention of two 
women he had under observation with 
the same symptoms. It was not until 
18G4 that Verpa associated the pitui- 
tary plnnd with acromepaly. Pierre 
Marie observed in Charot's clinic two 
patients sufferinp from acromepnly. 
He, for the first time, separated the 
condition from Papet’.s disease. 

Nicholas Culpeper published in 
1G49 a text known ns a Physical Di- 
rectory ora Translation of the London 
Dispensatory. In this edition all the 
secret formulas contained in the 
London Dispensatory were exposed. 
At this time Culpeper was known as 
an nstroloper and ns a result he was 
a tarpet for persecution by the medi- 
cal profession. In 1053, he published 
a second text book mentioninp over 
three hundred drugs made from Eng- 
lish herbs which were not mentioned 
in any other books. 

The propress in the treatment of 
gonorrhea was retarded for half a 
century because of the teachings of 
John Hunter, who jicrsisted in ad- 
hering to the old tenets that gonor- 
rhea and syphilis were dillerent mani- 
festations of the same disease. Hunter 
innoculated himself with pus from a 
patient sulTcrinp from gonorrhea. 
Within three months a syphilitic ulcer 
developed on his tonsils which jiroved 
to him and his followers that the two 
diseases represented a single entity. 
Ricard between the years 1831 and 
1837 proved by repeated innoculations 
I that gonorrhea and syphilis wore 
separate and distinct diseases. 

In 1837, Donne isolated the tricho- 
monas from the vagina. He believed 
it to be the cause of gonorrhea. At a 
later date, he recognized the organ- 
ism to be a normal inhabitant. 

Neisser of Breslau identified the 
gonococcus in 1879, and in 18S.5 
Brumm obtained a pure culture of 
the.s-e organism.s. 

Turner introduced copaiba in 1729 
and Crawford suggested the use of 
cubebs in 1818 in the treatment of 
gonorrhea. 

Henderson and Panas recommended 
in 1805 the use of sandal wood oil as 
a remedy against gonorrhea. 

A .solution of silver nitrate ns an 
irrigation treatment was suggested 
by Carmichael in 1818, and a solu- 
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The development of CREAMALIN in concentrated tablet 
form represents a real achievement in pharmaceutical 
chemistry. Through the perfection of special manufac- 
turing processes, CREAMALIN tablets offer the same 
colloidal cream of aluminum hydroxide and retain the 
distinctive therapeutic properties of liquid CREAMALIN. 


tion of potassium permanganate was 
recommended for the same purpose 
by Rich in 1864. 

Stall, who lived 1742-1787, dis- 
cov’ered that the prostate gland "could 
be palpated through the rectum. 

Celsus described a disease in which 
the output of urine was greater than 
the fluid intake and caused emacia- 
tion. Whether he was describing dia- 
betes is not known. If so, he anti- 
dated Aretaeuo who described and 
gave the disease its name. 

Hippocrates was aware of trephin- 
ing of the skull. He described an 
instrument for this purpose. He 
recommended that the instrument be 
placed in water at intervals to pre- 
vent overheating. Trepaning was not 
limited to fractures of the skull. 
Hippocrates used it to relieve failing 
vision when due to increase in intra- 
cranial pressure and Celsus advised it 
in meningeal hemorrhage. 

The wire saw was introduced by 
Leonardo Gigli of Florence, in 1894. 

Herophilus of Alexander in 330 B. 
C. recognized the synchronous re- 
lationship between the heart and 
radial artery. 

Stephen Hales, an English clergy- 
man, published in 1733 his observa- 
tions on blood pressure. He experi- 
mented on animals for a period of 
twenty-five years before I'eporting his 
results. His instrument consisted of 
a small brass pipe, one end of which 
was inserted into an artery. To the 
other end of the tubing a glass tube 
was attached. The tubing was held in 
a perpendicular position. The height 
the blood reached in the tubing was 
recorded in inches. No further efforts 
were recorded in an attempt to im- 
prove the instrument until Poiseuiller, 
a French Medical student substituted 
mercury in the glass tubing in 1828. 

The papyrus of Ebers written about 
1600 B.C. mentions inflammation of 
the urethra and remedies used; how- 
ever, it is questionable whether the 
Egjqitians recognized gonorrhea. 

The Biblical Jews knew that a 
urethral discharge resulted from 
coition. 

Hippocrates, who liver 400-370 B. 
C., recognized five types of leucor- 
rhea. A urethral discharge was 
thought to be due to ulcerating 
tumors in the urethra. 

Galen, who lived 131-201 A.D., 
coined the term gonorrhea which is 
derived from gonns meaning seed and 
rhoca meaning flow. He believ'ed the 
discharge to be an involuntary con- 
trol of the semen. 

The endoscope was discovered by 
Descromeaux in 1865. 

Theden, who lived 1714-1795, per- 
fected an elastic urethral bougie. 

Aretaeus, who lived during the 
second and third century A.D., recog- 
nized gonorrhea in both sexes. He 
associated the disease with inactive- 
ness, feebleness, spiritlessness and a 
percursor of paralysis. He believed 
potent semen makes strong men and 


Like liquid CREAMALIN, the new 
concentrated CREAMALIN tablets 
possess a marked effectiveness in 
the treatment of peptic ulcer, chronic 
gastritis, and gastric hyperacidity. 

[ PROFOUND AND PROLONGED ANTACID 
ACTION. One CREAMALIN tablet will 
I combine with at least forty-eight cc 
N/10 HCl within thirty minutes. 
Unlike the alkalies its acid-fixing 
power is sustained. 

RAPID HEALING. As is the case with 
CREAMALIN liquid, CREAMALIN 
tablets promptly counteract the 


inflammatory processes and induce 
rapid healing. 

PROMPT PAIN RELIEF. They afford contin- 
uous relief usually with the first dose. 
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the acid-base balance. Cannot cause 
alkalosis or changes in plasma pH. 
NO INCREASE OF HCl. Provoke no sec- 
ondary rise of HCl secretion as is 
the case with the alkalies. 
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ambulatory patients. 
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j-tinuilntos the growth ot hair over 
the body. If the virility of the .semen 
be Ic.st, the body becomes emaciated, 
the voice assumc.s a .sharp tone, the 
hair on the body and face disappears. 
He used this arcument because .such 
symptoms were jiresent in eunuchs. 

Cowi)cr, who lived lCGC-1709, de- 
scribed the elands which bear his 
name. 

Ithazes, who lived SGO-932, and 
Avicenna, who lived 980-1037, recop- 
nized the difference between a specific 
urethritis and seminal fluid. They de- 
scribed the Konorrheal discharge ns 
being similar to barley dough dis- 
solved in water and was the result of 
some internal disease. 


Morgagni recognized the depres- 
sions of the urethra known ns the 
lacunae of Morgagni. Terraneus and 
Coebum independently and unknow- 
ingly to each other or to Morgagni de- 
scribed these lucunae. 

The cecum of sheep was first used 
as a protective sheath against ve- 
nereal disease. It was suggested by 
Dr. Conton, an Englishman. He was 
so severely criticized that he changed 
his name to Cundum from which the 
word condom arose. 

Diabetes, derived its origin from 
the work siphon. The name was 
coined by Anetaeus, a Cappadocian 
who lived during the time of Galen 
and Celsus. 


The use of powdered granite blown 
into the eye for corneal opacity is 
mentioned in the Ebors papyrus, a 
document written in 1552 B.C. The 
author of the papyrus of Ebers is not 
known. It was found between the 
thigh of a mummy in Thebes circa, 
1858. The papyrus was purchased by 
Ebers from an Egyptian in 1872. It 
ultimately became known ns the 
papyrus of Ebers. 

Hippocrates stated that depressed 
fractures of the skull were not always 
dangerous unless the membrane was 
ruptured. 

Bennett, who originally described 
the Bennett tjTie of fracture of the 
thumb, also i-ecognized in 18G5 the 
sinuses of Morgagni. He discovered 
this anomaly while dissecting a 
cadnvar at Trinity College. It was 
reported in the Dublin Quarterly 
Journal of Medical Science in 18G5. 

Silicosis was described by Ramaz- 
zini in 1700. Lanza and Higgins were 
probably the first in America to in- 
vestigate the subject among coal 
miners. 

In 1872, Burdon Sanderson de- 
scribed inflammation ns “a result of 
injury, provided that the injury be 
not so excessive as to destroy the 
vitality of the part,” 

According to Matthew, diverticu- 
losis of the sigmoid was described in 
Bailie’s Morbid Anatomy, published 
in 1794. 

Abberrnnt thyroid 'tissue was recog- 
nized by von Haller in 1779. In 1850, 
Stanley, an English surgeon, extir- 
pated an aberrant thyroid gland. 

In 1878, Martin popularized neph- 
rectomy for the relief of a movable 
kidney. 

In 1858, Santopadre performed the 
first cholelithotripsy. 

Pancreatic lithiasis was first de- 
scribed by Graaf in 1GG7. 

In 1848, Geor B. Payne autopsied 
an individual dying from eclampsia. 
He stated that "it is extremely prob- 
able that the serous and cellular 
structures within the encephalon were 
also subject to this passive dropsy: 
the effusion, however, was not suffi- 
cient in amount to give indications of 
cerebral pressure, until congestion of 
the cerebral vessels under the partu- 
rient efforts increased the latent pres- 
sure so much as to escitc the convul- 
sive action.” 

H. L. Dodge, writing in 1804, stated 
that puerperal convulsions arise from 
congestion of the blood vessels of the 
brain or from actual effusions of 
serum or blood into its substance or 
cavities. 

Hahn conceived the idea in 1881 of 
fixing the kidney by sewing the peri- 
renal fat to the walls of the lumbar 
incision by suture. 

Arcaeus, who lived 1493-1573, re- 
fers to cancer of the male breast and 
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IS MORE THAN 

OYMPTOMATIC relief is not sufR- 
^ cient for the control of chronic 
constipation. Adequate treatment is 
corrective rather than palliative. 

By softening the fecal mass and aid- 
ing Nature in the eliminative process, 
Kondremul fits well in your plan of 
corrective therapy. 

KONDREMUL 

is a fine emulsion, unusually resistant 
to breakdown from enzymes and body 
heat. It mixes well with the contents 
of the bowel, and stays mixed until ex- 
pulsion, as demonstrated by micro- 
scopic examination of a Kondi'emul 
stool. 


A SYMPTOM 


4 

The three forms 
of Kondremul 
permit a grad- 
ation of treat- 
ment sufficient 
for all types of 
constipation : 

KONDREMUL Plain — A palatable emulsion 
containing 55% mineral oil, in which 
Irish Moss (chondrus crispus) is used 
as an emulsifying agent. 

KONDREMUL with Extract of Cascara — 
Adds the tonic laxative effect of non- 
bitter extract of cascara to Kondremul. 

KONDREMUL with Phenolphthalein — Con- 
tains 2.2 gr. Phenolphthalein per table- 
spoonful of Kondremul. 
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Me AD’S Brewers Yeast 

AGAIN IMPROVED 
at no increased cost 
to the patient 


Mead's Browers Yeast Tablets. Vitamin B, potency increased 
from 25 to 50 International units per gram. Vitamin G (riboflavin) 
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so that dosage may be calculated readily in round numbers by the 
physician. 

Supplied in bottles of 250 and 1,000 6-grain tablets. 


Mead's Brewers Yeast Powder is also thus increased in potency 
per gram. In addition, it is now improved in texture so that it mixes 
more readily with various vehicles the physician may specify in 
infant feeding. 

Supplied in 6-ounce bottles. 
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But unlike most medicaments in the treatment of chronic con- 
stipation, Konsyl is non-habit forming, non-irritating, non-fer- 
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starch or sugar. 

Konsyl is not a laxative, but it will keep the bowels functioning 
normally and can be discontinued when bowel habit is established. 
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states that it is not so fi-cquent as 
cancer in females. Uildanus. who 
lived 1.537-1010, describes such a case. 
Ileister in his inaugural dissertation 
described male mammary cancer. 
Uorteloup in 1872 and Poirier in 1883 
were the first to offer a systematic 
study of cancer of the male breast. 

The Rammstedt operation for con- 
genital pyloric stenosis was success- 
fully carried out by Rammstedt in 
1912. 

Ried, a German surgeon, was first 
to recognize and report tuberculosis 
of the flat bones of the skull. He 
recognized two cases of tuberculosis 
of the skull. He used the term, perfo- 
rating tuberculosis of the vault of the 
skull. 

Petit performed the first cholecy- 
stostomy through adhesions whieh he 
had artificially created. 

In 187G, Bobbs accidentally per- 
formed the first cholecystotomy. The 
enlarged gall bladder was mistaken 
for an ovarian cyst. 

The differential blood count in 
common usage was described by 
Ehrlich in 1891. 

The Edingburg Medical and Surgi- 
cal Journal printed in 1814 gives a 
description of Colies fracture. The 
article was prepared by Abraham 
Colles and in less than sixteen 
hundred words conci.scly described 
this type of fracture. It is recorded 
that Colies collected loss than five 
hundred dollars during his first year 
of practice in Dublin. 

Dominick Corrigan at the age of 
thirty described the inadequacy of the 
aortic valves and the water hammer 
pulse. 

John Cheyne’s dc.scription of a 
peculiar type of breathing appeared 
in the Dublin Hospital Report in 1818. 
Stokes, in 184G, discussed the etiology 
and gave a more comprehensive de- 
scription of the respiratory phase. It 
came to be known as the Cheyne- 
Stokes syndrome. Hippocrates de- 
scribed the same type of respiration. 

In the year 189G, Murphy per- 
formed the first end-to-end suture of 
a divided artery. 

Lium, Rolf and Porter, Joseph. 
Efiologp of Ulcerative CoHth. 
Arch. hit. Med., Vol. ISS, pp. 201- 
225, Feb., 1030. 

Colonic explants on to the abdomi- 
nal wall were made in dogs. The 
mucosa remained e.ssentially normal 
if protected by dressings. Anj' .slight 
trauma would produce spasm in the 
explant and increase in secretion of 
mucus. After the graft was well 
healed it was possible to est.ablish 
normal measurements, and measure 
the contraction produced by different 
stimuli. 

Stimulation by wiping with gauze, 
pinching with a hemostat, exposure to 
licking and cage dirt, injection of 




Needed in SUMMER as well as WINTER 

MINERALS and VITAMINS 


BOTH 

ARE VITAL 
TO CELL LIFE 



BOTH 

OFTEN DEFICIENT 
IN AVERAGE DIET 


As you well know, metabolic processes take no holiday 
during summer months. Excessive perspiration and 
lowered food intake may further deplete the body’s 
vitamin-mineral store. All in all, supplementary vitamins 
AND minerals are as valuable during the hot weather 
months as during fall and winter. We say vitamins AND 
minerals. They are BOTH vital to cell life; “they supple- 
ment and synergize each other”'. 


BOTH 

THE SIX ESTABLISHED VITAMINS AND 
EIGHT ESSENTIAL MINERALS ARE IN 



VI-SYNERAL 




Vi-Syneral, developed b 3 '' Dr. Casimir 
Punk, (founder of vitamin therapy and 
originator of the word “Vitamin”), and 
his collaborator, Dr. H. E. Dubin, pro- 
vides adequate supplementary vitamins 
AND minei'als to help maintain 
the nourishment of every body cell 
at a high level . . . for prophjdaxis 
and to fight disease. 




Onlj’- Vi-Syneral supplies vitamins and 
minerals in scientifically balanced 
special potencies for different age 
groups ... (1) Adults (2) Adolescents 
(3) Expectant and Nursing Mothers 
(4) Infants and Children. NOTE 
that Vi-Syneral contains other 
factors of the B complex as well 
as Bj and Ilibofla^^n. 


1. Allen, A. M . — Medical Record, 
April, 19, 1939. 
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Kew Discovery ! 
Revives Interest j 
in Acidophilus | 
Therapy | 


Clinical tests show that this 
combinatian relieves con- 
stipation in a high per- 
centage of cases. 

Doctors lire showing renewed 
interest in acidophilus therapy. 
They have known for yenrs 
that this therapy is correct. 
Xow, with the discovery of 
Lactys, practical results are 
being obtained. By combining 
lactobacillus acidophilus with a 
specially prepared compressed 
.veast. it is possible, for the 
first time, to carry viable, 
potent, lactobacilli directly into 
the intestines in sufficient 
quantities to be effective. 

Doctors Delighted with 
Results 

Doctors prescribing Lactys 
are enthusiastic about the re- 
sults obtained with this new 
concentrate. Their chronic 
cases of constipation respond 
to this new treatment — c.ases 
in which all other treatments 
had failed. Doctors are also 
pleased with the simplicity and 
convenience of the treatment. 

Send for Free Samples 

Send today for free samples of 
I.«tCTYS, c!inic.al test.s and lists of 
distributors I..ACTYS iNC., Copeutt 
Lane. Yonkers, X. Y. 


Restore Normal Bowel . , 
Action This Proved Way I | 



For Lasting Results 


acetyl choline and prostiginine would 
produce the same result, that is 
muscle spasm in the explnnt, secretion 
of mucus followeil by n thin watery 
secretion, in turn followed by ulcer- 
ation. Injection with Shign toxin pro- 
duced the same effect but in only part 
of the dogs. 

The authors suggest that ulcerative 
colitis may be due to spasm of the 
muscle of the bowel due to a variety 
of causes. 

K. W. Benson. 

BAimoN, EnC/Vn. 

Aspiration for Itcmoi'al o' Biops;/ 
Material from the Biver. Arch, 
hit. Htcit., Tof. CS, pp. 27C-"S!I, 
Feb., 1939. 

Aspiration was done with a thirteen 
gauge needle nine centimeters in 
length. The point of the needle was 
inserted just below the costal margin 
to the right of the xyphoid, pointing 
to the lower portion of the right 
axilla. In view of the dull visceral 
pain produced a strong hypnotic was 
used as well a local anesthesia. 

In thirty-five consecutive cases of 
hepatomegaly a positive diagnosis 
was established by this method. Re- 
peated punctures were sometimes 
necessary. Though there wore no 
complications in this series, in one 
subsequent case death resulted from 
hemorrhage. 

Comment: It is a step forward to 
bo able to establish the nature of 
hepatomegaly without laparotomy. 
This is especially true because in 
most liver disease nothing more than 
diagnosis can be accomplished surgi- 
cally. 

Peritonco.scopy is a more elaborate 
procedure but it offers advantages 
overblind puncture. Biopsy may he 
made under direct vision, and hemo- 
stasis is possible. 

K. W. Benson. 

Schindler, Rudolf and Sirdy, A. M. 
Gnstroscopic Observations in 
Pemicioiis Anemia. Arch. hit. 
Med., Vol. C3, pp. 33i-355, 1939. 

Change in the gastric mucosa in 
pernicious anemia was first noted in 
ISGO. It was once agreed that the 
fundamental change was atrophy of 
the gastric mucosa, most pronounced 
in the cardia. In recent years there 
has been much disagreement as to the 
findings, particularly among gastro- 
scopi.sts. 

This paper is based in the gastro- 
scopic observation of twenty-three 
patients with undoubted pernicious 
anemia. 

Xine untreated patients presented 
superficial ga.stritis, atrophic gas- 
tritis, or both. Xone were normal. 

Atrophic changes were found 
! throughout the stomach or in the 
I body alone, in some ca'=cs the antrum 
i was free. 


Cases receiving adequate liver 
therapy would have a normal mucosa, 
there might be no change resulting 
from liver, or tlio atrophy might 
progress. 

The authors suggest that there 
must be two separate diseases of the 
stomach in pernicious anemia, a 
primary dysfunction of the “anti- 
anemic” cells, and a secondary de- 
generation of the surface epithelium 
with superimposed inflammation. 

K. W. Benson. 

Butt, Hugh R., Snixl, Alhert M. 

and Keys, Ancel. 

Plasma Protein in Hepatic Dis- 
ease. A Study of the Colloid 
Osmotic Pressure of Blood Serum 
and Aseitic Fluid in Various Bis- 
eases of the Liver. Arch. hit. 
Med., Vol. C3, pp. ns-iss, Jan., 
1939. 

It has been known for more than 
thirty years that there is change in 
the serum protein in hepatic -disense. 
This change is a reduction of total 
protein and particularly in the serum 
albumen. This is most probably due 
to failure of production of protein in 
the liver, but might bo of nutritional 
origin, or less likely because of loss 
of serum albumen into ascitic and 
edema fluid because of increased 
e.apillary permeability. 

In this study total protein, albumen 
and globulin are determined and com- 
pared with the colloid osmotic pres- 
sure done by the membrane bag 
method of Starling. 

Determinations were made in 
twenty-three cases of subacute and 
chronic atrophy of the liver with 
nodular regeneration (cirrhosis). 
X^ineteen had ascites or edema. In 
twenty-two the colloid osmotic pres- 
sure was low though in only seven 
was the serum protein less than six 
grams per one hundred cubic centi- 
meters. There was a better corre- 
lation between serum albumen and 
colloid osmotic pressure. Colloid 
osmotic pressure varied roughly ac- 
cording to the degree of liver damage 
as revealed by functional tests. 

Colloid, osmotic pres.sure studies 
should be of value in clinical studic.s 
of edema and ascites. 

K. W. Benson. 

Falconer, M. A. and Lyall, A. 

Treatment of Uremic Intoxi- 
cation Complicatiny Pyloric Sten- 
osis uiith Vomiting. Australia 
and New Zealand J. of Siirg., 3, 
37, 1938. 

Prolonged vomiting associ.'ited with 
pyloric stenosis may lead to uremic 
intoxication, a term preferred by the 
authors to alkalosis. Clinic.illy, the 
picture re.sembles uremia ns seen in 
primary renal insufficiency, ranging 
from headache, nervous irritability 
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OW are Infants 


^^aned Safely toj^tificial 

feeding? 


INFANT 

FEEDIN6 

PRAGTICE 

POINTERS 


Answers to 
Physicians’ Questions 

1. Q. What IS the first formula for 
weaning? 

A. Milk, whole, 6 ozs. Boiled 
water, 2 ozs. Karo Syrup, 2 
teaspoons for each bottle. 

2. Q. How is weaning done grad* 
ually? 

A. One bottle replaces a 
nursing at 6:00 P. M. the 
Brst it'eeAv two bottles at 
2:00 and 6:00 P.M. the sec- 
ond week; three bottles at 
J0:00 A,M., 2:00 and 6:00 
P.M. for the third week, etc. 

3. Q. What is the total formula 
for twenty-four hours for wean- 
ing? 

A. Milk, whole, 24 ozs. 
Boiled wa ter, 8 ozs. 

Karo Syrup, 3 tablespoons. 
Four feedings, ei^ht ozs. 
every four hours. 



Infants should be weaned from 
the breast at about eight months. The season 
of the year is immaterial with modem knowl- 
edge of nutrition and hygiene. Gradual wean- 
ing is accomplished by progressively increasing 
the number of bottle feedings in substitution 
for the breast feedings. 

Whatever milk is suited to the individual 
infant, Karo makes an ideal modifier. It has 
a high concentration of dextrin and smaller 
amounts of maltose, dextrose and cane sugar. 
Karo is non-allergic, not readily fermentable, 
well tolerated, readily digested and effectively 
utilized. 


Sln^CLnt5 'Tktive. 


ON 


Kclzo ^otmu[(Z6 


Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
information, write Corn Products Sales Company, 
Dept. DK-7, 17 Battery Place, New York City, N. Y. 
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A ROWERFUL NEUTRALIZER: In Ihc 
iror.tnicnt of pcptfc ulcer, hyperchlorhydrin, 
henrtburn. etc., enures no rebound in acidity. 
.^tnx^mum (Sippy) dosntre can be roaintalnotl 
without harmful syntemic cfTecU . . . Non-toxic 
. . . non-lrritatlnp. I'alatable and economical. 
Available on in oz. and IS or. bottle.^?, 

Tl’ntr far trial perkagr avd literature. 


A. J. D, D., 7-39 
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A Handsome Permanent 
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The ONLY 
binder that 
opens flat as a 
bound book! 
Made of durable 
imitation leather, 
it will preserve your journals 
permanently. Each cover holds 
12 issues (one volume). Do your 
own binding at home in a few 
minutc.s. Instructions easy to 
follow. Mail coupon for full in- 
form.ation on above binder. 
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! 1 
I i 


SUCKERT LOOSE LEAF COVER CO. 

331 W. L«rn(tf St.. Oetttll. Michigan 

>f4n roitr^ld binder* for TTie American { 

Jinimal nf Di««M«c* for rears { 

'VlU remit In 10 tL-tys or return bindinss ' 
f'llc-t. J 

N>rr-.. . _ J 

Adlrr^*-. j 

I 

CAtr - - S'Ute } 


and dehydration in mild cases, to in- 
coherence, coma, twitching and tetany 
in the severe types. Laboratoiy find- 
ings may show albuminuria and 
acetonuria, usually alkaline urine, in- 
creased blood urea and Co, combining- 
power, decreased plasma Cl, poly- 
cythemia, diminished urinary chloride, 
low urea concentrating power of the 
kidneys. Toxic symptoms are due to 
salt-water loss from the body, which 
upsets the normal fluid balance and 
results in fatal changes in the 
physicochemical equilibrium of blood 
and tissues, unless inorganic electro- 
lytes are replaced. 

Alkalis aggravate the symptoms 
and biochemical changes, and are 
therefore contraindicated. The blood 
urea level is the most significant and 
reliable criterion and should be esti- 
mated before every operation, being 
more important than the chloride 
level. If the toxemia from persistent 
vomiting is not corrected, as sbo3\’n 
by the absence of azotemia, surgei-y 
may result fatally. 

Treatment is directed towards cor- 
rection of dehydration and starvation 
of body tissues, gastric retention, 
.-'zotemia, hypochloromia, alkalosis 
.and tetany. In addition to the use of 
frequent liquid or semi-solid feeding, 
"astric lavage, belladonna, adequate 
fluids by clysis or infusion, etc., and 
avoidance of alkalis it may be neces- 
sary' to do a jejunostomv and to con- 
tinue jejunal feeding in refractory 
cases until the chemical status is re- 
stored to normal before going ahead 
with further surgery. In replacing 
the NaCl loss, one must ovoid an 
excess as this may lead to edema. The 
authors renort 2 cases successfully 
treated by jejunostomy. 

Albert Cornell, New York, N. Y. 

Parturier-Lanecrace, M. 

Ulccrcs ct grosscKscs. Arch. d. 
am. dc I'app. digestif., 2r>;1092, 

19 .ie. 

Parturier-Lanegrace’s case histories 
suggest that pregnancy has a favor- 
able eflect on the course of peptic 
ulcer, which is in line with the views 
of Sandweiss in this counti-y. 

Walter C. Alvarez, Rochester. 

Forty. Frank. 

Intestinal Atresia with Torsion 
of HfeckcVs Divert icid am. Lancet, 
rot. 23C. p. 9SC. April 20, 1030. 

Congenital obstruction of the new- 
born is of two varieties. One con- 
dition is the so-called septate ileum 
where the continuity of the intestinal 
lumen is interrupted at one or more 
noints by septa covered on both sides 
bv mucous membrane. The other is 
where the bowel is divided into two 
main segments and the two segments 
arc connected with each other only 
by an impervious fibrous coat of vary- 


ing length. The obliteration of the 
intestinal lumen is probably due to 
disturbances of the normal cinbi’y- 
ological processes involved in closing 
of the vitello-intestinal duct. 

M. H. F. Friedman, Detroit, Mich. 

Paul, JIilroy. 

Enteric intnssnseeption Due to 
Invagination of Mechel's Divert!- 
eidum. Drit. Med. J., p. 50!,, 
March 11, 1030. 

An intussusception by invagination 
of Meckel's diverticulum is rare in- 
deed. Refei'i'ing to the paper by 
Harkins (Ann. Surg., v. 98, p. 1070, 
1933), Meckel’s diverticulum was 
found in only 1.3 per cent of twenty- 
five thousand autopsy cases. In all 
intussusception condition, Meckel's 
diverticulum was the causative agency 
in 2.5 per cent of the cases; the ago 
incidence ' was greatest in the first 
two decades and more than three- 
quarters of the cases were males. 

M. H. F. Friedman, Detroit, Mich. 

Be.xnett, T. I. and Gill, A, M, 

Colloidal Aliintmnni Hgdroxldc in 
the Treatment of Peptic Ulcer. 
Lancet, p. 500, March i, 1030. 

Some thirty patients of both sexes, 
ages 29 to 72 years, with gastric, 
duodenal and anastomatic ulcers of 3 
months to 40 years duration were 
treated with aluminum hydroxide gel. 
It was found that the gastric con- 
tents were elTcctively neutralized and 
that the aluminum hy’droxide did not 
cause alkalosis. In all hut one case 
diarrhea was absent. 

M. H. F. Friedman, Detroit, Mich. 

SUSMAN, M. P. 

Perforation of the Stomach and 
Dnodennm Due to Simple Ulcer 
and Carcinoma. Med. .7. Aus- 
tralia, 2Cth pear, No. 12, p. iSO, 
March 25, 1030. 

An analysis of 83 cases of peptic 
ulcer patients in the author’s practice 
in both London and Australia is 
made. The mortality rate for perfo- 
I'ated gastric ulcer was much higher 
than for perforated duodenal ulcer 
(58.8'X' as compared with 199?-). AH 
of 63 patients with duodenal ulcer 
were males and Susman says that he 
has yet to see a female with proven 
duodenal ulcer. Gastro-enterostomy 
should be performed at the time of 
simple closure of the perforation only 
if the patient’s condition is good and 
if the ulcer is chronic or there is evi- 
dence of pyloric stenosis. Perforation 
of gastric carcinoma is rarer than 
that of peptic ulcer. The patient may 
survive the perforation (if attended 
to early) but the incidence of recur- 
rence and extension of the growth is 
high. 

JI. H. F. Friedman, Detroit, Mich. 
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T here's not much satisfaction in having to treat 
a case of constipation only after a lot of time 
has been wasted in neglect and self-medication. 
But, of course, something must be done . . . 

May we suggest that in treating constipation asso- 
ciated with abnormal intestinal flora you see of what 
iittlnml assistance Borden's Beta Laaose can be? 


You might remember, too, that Beta Lactose, 
Borden, is Jive times more soluble than ordinary 
milk sug.ar— and so is much easier to use. It is akso 
more palatable, and therefore easier to take— even 
when as much as 2 ounces daily are prescribed. 

No direaions .appear on or in the container. 
Send coupon for a complimentary trial supply. 



The Bordfn Company, 

Prescription Products Div.. Dept. D-79-B 
350 Madison Avenue New York, N. Y. 

Please send me information and trial supply of Borden's 
Beta Lactose. 

Name 

Street - 

Cit>' _ Stare 
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PILLING-MADE EQUIPMENT USED BY THE 
STAFF OF THE CHEVALIER JACKSON CLINICS 

These authentic models are exact duplicates of 
those made by us for and used by the various Cheva- 
lier Jackson Clinics in Philadelphia. All made under 
our one roof and supervision, insuring proper inter- 
functioning of separate instruments. 



n/llLLER-ABBOTT 
DOUBLE LUMEN TUBE 

For Small Intestinal Intubation 

As used by 

T. Grier Miller, M. D.; W. Osier Abbott, M. D. 

Price $7.50 

George P. Pilling & Son Co. 

Arch and 23rd Streets 

— - Philadelphia, Pa. 


Horlick’s 

Meets Professional Requirements 

For fifty years physicians have been recommending 
Ilorlick’s, the original Malted Milk, to their patients. They 
are Justified in the confidence they repose in the quality 
and uniformity of Horlick’s, vhich enjoys these, among 
many, advantages: 

1. Whole milk from tuberculin tested herds, 
choice malted barley, and wheat flour, 
carefully enzyme hydrolized. 

2. All ingredients dehydrated in vacuum at 
controlled low temperatures to protect 
natural vitamins of milk and grain, princi- 
pally A, B and G. 

3. Muscle building proteins and protective 
minerals — calcium and phosphorous. 

4. Soft, low tension curds and easily assimi- 
lated carbohydrates. 

Leam first hand, of the delicious goodness of Horlick’s 
Malted Milk. For a free trial supply, write, on your pro- 
fessional letterhead, to Horlick’s Malted Milk Corp., Dept. 
AJDD-7, Racine, Wis. 

HORLICK’S 

/l^a£ted 

NOW AT NEW LOW PRICES 
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/ AS ONE PHYSICIAN TO ANOTHER, , . 
^'1 WHAT IS THE CAUSE OF CONSTIPATION? 





I 


O nvi(H-..t,Y, there is no single cause. 

Kaeh c.ase imisl he judged on its 
own merits, .\natomie.al diffcrcncc.s. 
variation' in diet and habit and spe- 
cific palhologiiad entitie.' all enter into 
the caii'c. However, it is safe to .say 
that faulty habit jihays a role in the 
gn-at majority of cases, and that loss 
of ncuro-mu'cnlar tone is a very com- 
mon si'condary factor. 


To make habit training easier, a’ 
bland, inire mineral oil is imjiortanl. 
To increase loinis of debilitated inte.s- 
linal musciilaliire and nervous system 
caused by \'itaniin ll-l deficiency, pure 
crystalline Yit.amin B-1 has been found 
to be of great value. 

In I’lVa .Viyof, these two important 
aids in the relief of constipation have 
been combineil. 


Vila Nvjol is a smooth, iileasanl- 
fasting emulsion of pure mineral oil 
with pure crystalline Vitamin B-1 
added in sncli quantity that the sug- 
gested average dosage is the average 
adult maintenance dose of that impor- 
tant food factor (400 International 
Units). 

I’ifa Niijol lias a place in the treat- 
ment of the majority of constipation 
cases, and also in the gaslro-intestinnl 
syniiromes of clironic alcoholism and 
many other pathological .statc.s asso- 
ciatcrl with Vitamin B-1 deficiency. 

Vila Nitjnl has been thoroughly 
tcstctl and proven in laboratory and 
clinic. 

• 

A postal card irUl hrini: you Jrcc 
samples and dcscriplirc literature. 
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AVir York. 
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CANNED FOODS AS PROTEIN SOURCES 


• The primary function of protein in foods 
is that of a building material essential for 
tissue growth and maintenance. In 1897, 
Rubner postulated that all proteins are not 
of equal value in nutrition (1). Since that 
time, considerable attention has been di- 
rected towards the establishmcn t of the types 
and amounts of protein required by man. 

Chemical and biological investigations 
have demonstrated that different proteins 
may vary tsidely in both chemical composi- 
tion (2) and ability to satisfy the nitrogen 
requirements (1, 3) of various animals. Of 
the tH'enty-odd amino acids which have 
been isolated from proteins (4) arginine, 
histidine, isoleucine, leucine, lysine, methi- 
onine, phenylalanine, threonine, tryptophan 
and valine have been shown to be essential 
in mammalian nutrition. The biological 
value of a protein is in reality a measure of 
its ability to supply those amino acids essen- 
tial for tissue building and repair which the 
animal cannot synthesize (5) from material 
"ordinarily available” at a rate sufficient 
to meet body demands. A "complete” pro- 
tein is one tvhich will supply — or at least 
contains — the essential amino acids. Few 
proteins approach this ideal condition. 
Fortunately, however, a varied diet, con- 
taining proteins of both vegetable and ani- 
mal origin, will usually supply all the essen- 
tial amino acids which may not be supplied 
in adequate amounts by any one of the 
proteins. 

As to the amounts of protein needed by 
men, experiments of the balance sheet or 
endogenous nitrogen elimination types (3,6) 
have demonstrated that the protein require- 


ments of the human adult may apparently 
be adequately met by relatively low protein 
intakes. These intakes are of the order of 
0.5 gram per day per kilogram of body 
weight. Hoivevcr, there is evidence (3) that 
development of physique and general health 
is favored by more liberal protein intake. 
Since c.xcess of protein above the require- 
ment for tissue repair and growth is utilized 
as a source of fuel, the present trend is to- 
ward more liberal protein allowances. 

In infancy and childhood, suggested pro- 
tein allowances (3) are relatively high, being 
of the order of 3 to 4 grams of protein per 
kilogram of body weight in infancy and 
gradually decreasing with increasing age 
until adult allowances (3, 6) of 0.75 to 1.5 
grams protein per kilogram of body wciglit 
are reached. Protein allowances of the order 
of 10 to 15 per cent of total calorics as pro- 
tein calorics in the mixed diet throughout 
the entire life cycle, appear to be satisfac- 
tory. In the formulating of a mixed diet 
calculated to supply optimal amounts of 
proteins, the canned meats, marine, dairy 
and vegetable products may be freely used. 

During recent years, popular interest has 
been concerned chiedy with the more re- 
cently discovered essential food factors 
such as the vitamins. However, the modern 
concept of adequate nutrition teaches that 
the optimum diet should he complete with 
respect to all known dietary essentials, pro- 
tein, of course, included. In the attainment 
of this objective, the hundreds of commer- 
cially canned foods of animal and vegetable 
origin sliould prove both economical and 
valuable as protein sources. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 


(1) 1935 Nutrition AbsfraasandRcMC'ns, 4, 447 

(2) 1929 The Biochemistry of the Armno Acids, 

H H Mitchell and T S Hamilton, 
Chemical Caulos Company , New York 

(3) 1937 Nutrition Abstraas and Rcmcus, 7. 257 


(4) 1957. J. Am Med. Assn. 109, 2070. 

(5) 1938 Annual Review Bioclicmistr}’, 7, 356 

(6) 1938. j . - j WT 
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GASTRON . . . 

The Acid-Aqueous Extract of 
the entire stomach mucous membrane 
including the pyloric 

This highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency; helpful in protective preven- 
tive measures against anemia. 

In the progress of clinical research and 
trial GASTRON has proved of con- 
stantly increasing sendee and repute. 
GASTRON is pleasant to take and 
practicable for systematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 


Kellogg’s AIL-BRAN 

-a natural laxative cereal 
-is confidently recommended 
for cases of constipation 
resulting from lack of bulk 
in the diet 

Mnde by Ketlo^§,*s in Battle Creek 
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The Absorption of Hydrochloric Acid by the Human Stomach* 

HARRY SHAY, M.D., J. GERSH ON-COHEN, M.D., D.Sci. (Med.) 

and 

SAMUEL S. PELS, LL.D. 

NEW YORK. NEW YORK 


S EVERAL years ago while studying the problem of 
duodenal regurgitation in man in relation to the 
control of gastric acidit 3 % we (1) used in some of the 
experiments a hydrochloric acid gastric meal. We 
were impressed by the rapiditj' with which the acidity 
of the test meal decreased. Believing then that the 
rapid changes observed were due neither to dilution 
nor to neutralization, we wondered whether thej’’ might 
not represent an absorption of h 3 'drochloric acid by 
the stomach. To the acid meal we added various indi- 
cator substances which we hoped would not be ad- 
sorbed or absorbed b 3 ' the stomach mucosa, and at- 
tempted, at that time, to study this mechanism further. 
Unfortunately, we were unable to find an indicator 
that was suitable and were forced to leave our sus- 
picion without experimental support. 

In 1933, Teorell (2) advanced a modified version of 
the mechanism suggested by us. From studies in the 
cat, he believed that hydrochloric acid diffused out of 
the stomach, through the mucosal wall, 3vhile neutral 
chloride passed into the gastric cavity. He believed 
that there normally exists across the gastric mucosa 
an exchange of h 3 'drogen-ion from the gastric juice 
and sodium-ion from the tissue fluid or blood. Latterly, 
Wilhelmj, O’Brien and Hill (3), studying secretion in 
whole stomach pouches in dogs did not find support 
for an acid absorption mechanism. 

In a recent splendid survey of the factors which 
reduce gastric acidity, Hollander (4) questions the 
likelihood of HCl absorption. This on the basis that 
such a process could in no way account for the low 
acid values at the beginning of secretion although he 
does admit that it may explain the post ma.ximal drop 
in acidity. 

In fundic pouches in dogs in which the secretion 
3vas retained for considerable periods b3' means of a 
sphincter action on the mouth of the pouch, Hollander 
failed to find a significant diminution in acidit 3 '. While 
these e.xperiments supplied definite evidence that acid 
was not absorbed b 3 ^ fundic pouches, Hollander recog- 
nized the possibility that other parts of the gastric 
mucosa might do so. The question of gastric absorp- 
tion of acid remained incompletel 3 ' answered. 

In 1934, we (5) showed that adequate duodena! 
stimulation in man ma 3 ’ close the p 3 dorus completel 3 ' 
and thus stop gastric evacuation for variable periods. 
This method, coupled with the introduction of one 
suitable to the determination of phenol red in gastric 
contents by Hollander, Penner and Saltzman (0), 
prompted us to reexamine the question of the gastric 
absorption of h 3 'drochloric acid. Vfiiile phenol red was 
studied by Hollander, et al, as a dilution indicator and 
as such possessed most of the ideal requisite character- 

*Prom the Medical Research Laboratoo'. Samuel S. Pels Fund and the 
Gastro-Intestinal Division, hledical Service I. hit. Sinai Hospital, 
Submitted April 1, 1939. 


istics as first suggested by Gorham (7), we emplo 3 'ed 
it rather as a measure of p 3 ’-loric closure, recovering 
100% of the ingested dye from the stomacli at the 
end of the test period. That phenol red may be so 
employed is supported by the recent work of Penner, 
Hollander and Saltzman (8) who reported that this 
d 3 ’e is not absorbed from the human stomach, is not 
altered chemically b 3 ' its contact with the gastric se- 
cretions, and does not preferentially stain the mucous 
membrane to a significant degree. Our o\vn experi- 
ments in which we have used phenol red as an indi- 
cator fully confirm their results. The principle of the 
method of phenol red determination of Hollander and 
his associates consists briefly in centrifugation of the 
recovered gastric specimen, alkalinization wth CaO, 
treatment with Na()H and ZN SO^ to precipitate pro- 
teins and bile, centrifugation, and treatment of the 
supernatant, fluid with Na, PO^ to remove excess Zn 
and to adjust the pH to about 11-12, a value at which 
the phenol red is entirely on the alkaline side. Com- 
parison is then made with a standard phenol red so- 
lution. We found that colorimetric comparison was 
simplified by introducing a green filter Wratten 74. 

EXPERIMENTAL METHOD 

Patients without gastric complaints who showed 
anatomically normal stomachs by X-ray were selected. 
Two groups were chosen, those with a normal gastric 
secretory response to the Ewald meal and others who 
■were anacid wth such a meal. These were thoroughly 
tube-broken by several intubations before the studies 
were undertaken. After an overnight fast, the stomach 
was intubated with two tubes. One was passed into 
the duodenum in the usual manner while the other re- 
mained in the stomach. Olive oil was instilled through 
the duodenal tube at the rate of 50 drops per minute. 
The stomach was then complete^' emptied in all po- 
sitions of its fasting contents through the gastric 
tube. Through this tube was then instilled 200 cc. of 
a solution of approximately 0.5% or 1% HCl in dis- 
tilled water containing 2 mgms. of phenol red per 100 
cc. Thii-t 3 ' minutes after the gastric instillation, 
the stomach was emptied completely in all positions 
through the gastric tube. The stomach was then 
lavaged twice with 200 cc. portions of distilled water 
and emptied completely after each lavage. 

A portion of the test meal, the recovered gastric 
contents, and all the washes were examined for pH 
with a Beckman pH meter; for total chlorides b 3 ' the 
Wilson and Ball (9) method, and for phenol red as 
indicated above. To read ver 3 ' dilute solutions of the 
phenol red, we found useful the application suggested 
by Wilhelmj (10) ; namel 3 % adding the unknown to a 
portion of the standard solution and reading against 
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Total Dye Test Meal 4.00 tuRms. 
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Error * 1.3Cc 

If ne consider the steps involved both In recover}* of the ramplea and the determination of the dye in each sample, the above Is n verj* acceptable 
esperimcntal error. 


a similarly dilutcci standard. Titration of free acid 
Avas done in the usual manner. 

\Vi‘ have repeatedly obtained re.suUs in both normal 
acid ami anneid patients as illustrated in Tables I 
and JI. 

DISCUSSION 

Our data show that hydrochloric acid concentrations 
of approximately 0.5''^ or Dr are not absorbed by 
the human stomach when left in contact for periods 
up to ;10 minutes. Considering the speed of concen- 
trated pluco.se absorption by the stomach (11) in 
the same period of time, we believe the trial period 
adequate. 


Our data indicate also the acidity required to inhibit 
gastric secretion completely. There is a concept that 
the introduction of approximately 0.1 normal (0.06%) 
solution of hydrochloric acid into the stomacli will 
always completely inhibit the secretion of acid chloride 
during a thirty minute test period. This ha.s not been 
confirmed by the w'ork of Apporly and Norris (12) or 
of Wilhelmj, O’Brien and Hill (13). More recently, 
Welch and Comfort (14) found that following such a 
test meal, hydrochloric acid was definitely secreted in 
65% of their cases and was probably secreted even in 
a great majority of their remaining cases. Our own 
experiments sliow that test meals of concentration as 
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high as 0.6% hydrochloric acid failed to prevent 
gastric secretion for a period of 30 minutes. In 
fourteen such e.xperiments the recovery of chloride 
ranged from 15% to 23% above the total chloride 
content of the test meal. In 12 experiments in which 
approximately a 1% acid meal was used, gastric se- 
cretion was completely inhibited for the duration of 
the e.\pei’iments. 

SUMJIARY 

We were able to study the question of HCl absoi-p- 
tion in man by inducing sufficient duodenal stimu- 


lation to arrest gastric evacuation and by using phenol 
red as an indicator of that arrest. This was possible 
because phenol red in concentration of two milligrams 
per 100 cc. is not absorbed by the human stomach. 
Hydrochloric acid in concentrations of approximately 
0.5% or 1% is not absorbed by the stomach when such 
solutions are in contact with it for periods up to 30 
minutes. Hydrochloric acid meals of 0.5% concentra- 
tion do not completely inhibit gastric secretion, while 
1% meals do cause complete inhibition. 
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Treatment of Peptic Ulcer With Colloidal Aluminum Hydroxide* 

By 

E. R. KYGER, Jr,, M.D., EDW. H. HASHINGER, M.D. 
and 

E. W. WILHELMY, M.D. 

KANSAS CITY, KANSAS 


I N the present series of cases we have attempted to 
evaluate clinically and radiographically the results 
of administration of a 10% colloidal aluminum hj’drox- 
ide gel to a rather diversified group of ulcer patients, 
comprising sixty-two X-ray proved cases. Fifty-eight 
of these returned for follow-up study including ad- 
ditional X-ray studies in forty. The lesions were duo- 
denal in fifty-six, gastric in four, and marginal in two. 
In the duodenal group the average duration was 6.88 
years, in the gastric group 7.75 years, and in the 
marginal group 3.75 years. Eight of this series repre- 
sent hemorrhage cases, four of which were treated by 
the continuous drip method. Two cases of the more 
severe tjqie, one a penetrating duodenal ulcer, and the 
other a large penetrating gastric ulcer, were treated 
hy the drip method described by Woldman and Row- 
land (2, 3, 4). Several patients with various degrees 
of obstruction were treated orally. 

The preparation used was a 10% gelatinous mixture 
of colloidal aluminum hydroxide.t one volume of which 
is capable of neutralizing 24 to 25 volumes of tenth 
normal hydrochloric acid within thirty minutes. To 
ascertain as far as possible the effectiveness of the 
preparation, the ambulatory patients were instructed 
to take six meals daily from a list of simple bland 
foods, and no attention was given to other factors such 

tCoUoWal Aluminum Hydroxide Hydrogel-Breon furnished for this 
group of cases by the George A. Breon Company. Kansas City, Mo. 
*From the Department of Interna! Metlicine, University of Kansas 
School of Medicine. Kansas City. Kansas. 

Submitted April 20. 1939. 


as re.st or focal infection. The aluminum hydroxide 
gel was taken six times daily in 4 cc. doses between 
feedings. Those treated with the drip method wore 
given from 500 to 1000 cc. of a 2% solution daily by 
a simple gravity drip. A soft latex tube was used in 
the latest of these cases and proved to add much to 
the patient’s comfort. Although it is impossible to 
aspirate samples through this tube, the amount of 
aluminum hydroxide given is in excess of the theo- 
retical requirement to neutralize all the acid in oven 
the most severe cases of hypersecretion. 

RESULTS 

The results of this series are portr.ayed in Fig. 1. 
Complete radiographic healing occurred in 40% of the 
cases in the follow-up within an average of 98.7 days. 
Two of these patients relapsed two and three months 
following treatment. An additional group, comprising 
22J4% of the cases, showed such clinical and radio- 
graphic improvement that the remaining deformity of 
the bulb was felt to represent permanent scarring. 
The average period of healing in this group was 165 
days. Three of these cases relapsed after three, twelve 
and fifteen months. Of the remaining cases 25% were 
improved radiographically after an average of 94.5 
days treatment, and 12.5% showed no radiographic 
improvement in an average of 97.8 days. It is interest- 
ing that four patients who at first showed no X-ray 
improvement were in two instances later improved. 
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and in the other two instances evcntunlly healed com- 
pletely by continued therapy. In all, eight cases of 
hemorrhage bleeding was promptly controlled regard- 
le.ss of the method of treatment. All of those treated 
by the drip method were relieved of pain within a few 
hours, and with one e.vception showed rapid X-ray 
improvement. Samples of the gastric contents were 
taken frequently and at no time w.as free acid found 
to bo pre.sent in tho.se treated by the drip. 

Symptomatic relief was obtained by 89.2% of the 
entire series. Two or three days generally elapsed 
before those on the oral regime experienced complete 
relief. In four patients (7.2%) only partial relief was 
obtained. One patient with marked hypersecretion, 
controlled by the drip method, was unable to obtain 


true in our ambulatory patients, possibly because of 
more liberal feeding or perhaps from smaller dosage. 
One patient took extra doses “for their laxative effect.’’ 
The large amounts given by the drip method neces- 
sarily produce hard, bulky stools. We feel that one of 
the advantages of aluminum hydroxide over other 
antacids is the absence of the irritating action on the 
intestinal tract possessed by the magnesium com- 
pounds so frequently given in powders. A number of 
the patients complained that the initial doses of the 
gel were distasteful. In our experience this was the 
most striking untoward effect of the treatment. How- 
ever, the patients soon became accustomed to the gel 
and took it readily when their pain Avas relieved — ivith 
two exceptions. These were previously mentioned as 
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relief of nocturnal pain when put on the oral system. 
One patient refused to take the preparation because 
it pave him the “hiccups,” and another refused it be- 
cause of nausea. In addition, there were three patients 
who were e.xcluded from the computation of these re- 
sults because they failed to follow the outline of 
therapy. 

COMMENT 

The results of this series conform generally to those 
reported bj’ others. We feel that the clinical and 
radiographic results of those managed by the rela- 
tively simple oral method are comparable to what 
might bo e.xpected from any well regulated Sipp.v 
regime in a similar group. We have no right to believe 
that this method of treatment will give more perma- 
nent results than any other form of antacid therapy. 
However, it is well adapted to prolonged use in cases 
that are slow to respond, and so far has been effective 
in promptly controlling the recurrences. One of the 
gratifying features of the treatment, mentioned by 
others and noted in this series, is the striking gain in 
weight made by many of the patients. 

We have also been interested to observe the un- 
desirable side effects of the treatment. Ivy (1) and 
others have mentioned the fact that a number of their 
patient.s wore constipated. We did not find this to be 


the ones who refused the preparation because of 
nausea and "hiccups.” 

CONCLUSIONS 

(1) Colloidal aluminum hydroxide is effective in a 
simple ambulatory regime in producing sjTnptomatic 
relief in almost every ordinary case of peptic ulcer 
and in promoting satisfactory radiographic improve- 
ment in most. 

(2) The colloidal aluminum hydro.xide drip is 
highly effective in controlling severe hemorrhage, in 
relieving the pain in severe cases, and in promoting 
rapid healing of the ulcer. 

(3) The importance of etiological factors other 
than acidity is not minimized. 

The very careful X-ray studies in this group were made 
by Dr. Galen Tice, roentgenologist-in-chicf at the Uni- 
versity of Kansas Hospitals. 
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Note on the Value of Woldman’s Phenolphthalein Test 
for Gastro-Intestinal Lesions* 

By 

L. J. NOTKIN, JI.D., E. KIRSCH, M.D. 
and 

SAUL ALBERT, M.D. 

MONTnEAL. CANADA 


A SIMPLE test for determining: the presence of 
gastro-intestinal lesions was recently described 
by Woldman (1). This test is based on the- author’s 
belief that the free phenolphthalein found in the urine 
of patients after the ingestion of a relatively small 
amount of the substance, appears in the urine because 
it has passed freely through an area denuded of 
mucous membrane, such as occurs for instance in 
peptic ulcer. 

Because of the simplicity of the test and its obvious 
clinical value (if the claims of Woldman could be sub- 
stantiated) it was employed in a series of cases. The 
method described by Woldman was accurately followed. 
A dose of 0.1 Gm. of white phenolphthalein dissolved 
in 10 cc. 96% alcohol and diluted to 30 cc. with water, 
was administered to the subject of the test on a fast- 
ing stomach. No food or drink was taken for another 
hour. Specimens of the urine were obtained two and 
four hours later, and in cases of acute and chronic 
nephritis, cardiac failure, fever and dehydration also 
iit six hours. The presence of free phenolphthalein 
was determined by the addition of 10% sodium 
hydrate in the usual manner. 

A total of 105 unselected cases were included in this 
investigation. Except for 12 prenatal cases from the 
Outpatient Department, they were ward patients and 
represented a cross-section of a general hospital popu- 
lation. 

Rather early in the investigation doubt was thrown 
on the accuracy of the test since its repetition in indi- 
vidual cases was not productive of constant results, 
gradations from negative to strongly positive being 
observed in the same cases in tests performed at ap- 
propriate intervals. 

The highest proportion of positives was obtained in 
the groups listed as (a) “Metabolic diseases” (3 cases 
of Diabetes Mellitus and 2 of Hyperthyroidism), and 
(b) “Extra-G.I. Tract Tumors” (including Hyper- 
nephroma, Lymphosarcoma of Abdominal Lymph 
Nodes and Giant Follicular Hyperplasia of Brill), 
namely 80%. The ne.xt highest proportion occurred in 
the group of active gastro-intestinal lesions, i.e. 69%. 
In this group of thirteen cases, four, or over 30%, 
gave negative results in tests repeated several times 
for confirmation. One of this group of four came to 
laparotomy at which advanced carcinoma of the 
stomach with extensive ulceration was found. The 
strongest positive reactions were obtained in a case 
of Giant Follicular Hyperplasia of Brill; at autopsy 
no break in the mucous membrane could anjiA’here be 
found. If the prenatal group, which may be considered 

♦From the Department of Medicine. Jewish GenernJ Hospital, Montreal. 


essentiall.v normal, and the group consisting of active 
gastro-intestinal lesions are excluded, the test is found 
to be positive in 46% of the cases. 

The high percentage of positive results may in part 
be accounted for by the fact that rhubarb, senna and 
cascara, in addition to certain other cathartics as well 
as phenolphthalein, impart a brown color to the urine 
which changes to red on addition of alkalies. Further- 
more, uro-Tosein and uro-crythrin likewi.so impart a 
red color to an alkaline urine (2). It was, however, 
not considered worth while continuing with a variation 
of the test designed to eliminate uro-rosein and uro- 


licsiiUs of Woldman test in group of 105 cases 
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erj^hrin and to control the intake of substances likely 
to interfere with the accuracy of the test, because of 
the high proportion of negative results obtained in 
cases \rith active gastro-intestinal lesions. 

CONCLUSIONS 

1. In a series of 105 cases representing a wide 
range of diseases, including those of the ga.stro-in- 
testinal tract, a large proportion gave a positive Wold- 
man test, i.e. over 40%. An even higher percentage is 
obtained (46%) if the groups consisting of gastro- 
intestinal lesions and the prenatal cases, totaling 25 
cases, are e.xcluded. These figures are entirely out of 
the realm of probability as representing the percent- 
age of ulcerative gastro-intestinal lesions in an un- 
selected group of cases in a general hospital. ' 

2, In a number of cases in which the test was re- 
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peated several times at appropriate interv’als, the 
results were inconstant, varying from negative to 
strongly positive. 

3. Some of the cases giving the strongest reactions 
had no gastro-intestinal lesions; one such case came 
to autopsy. 

4. In the group of cases representing active gastro- 
intestinal lesions, over 30% gave negative results. 

5. This test does not take into consideration 


certain substances other than phenolphthalein which 
give a red color in alkaline urine. 

6. The Woldman phenolphthalein test docs not 
constitute a test for the presence of gastro-intestinal 
lesions. 
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The Use of Secretin as a Clinical Test of Pancreatic Function'' 

By 

JOSEPH S. DIAJIOND, M.D., S. A. SIEGEL, M.D., M. B. GALL, M.D. 

and 

S. KARLEN, M.D. 

NEW YORK. NEW' YORK 


T he study of pure pancreatic juice has hitherto 
been possible onij' wdien the secretion W'as obtained 
in the experimental animal through a fistula in the 
pancreatic duct, or occasionally in man in accidental 
post-operative pancreatic fistulas. All the earlier physi- 
ologic studies of the secretion of the gland by Claude 
Bernard, Bayliss and Starling, and Pavlov were made 
by introducing a cannula into the pancreatic duct. 

In recent years McClure (1) and Myers (2) in 
this country and Christiansen (3) in Denmark have 
carried on many clinical investigations in man. They 
studied the duodenal juices obtained through the tube 
and attempted to evaluate pancreatic activity by 
studies of enzyme concentration. Pancreatic stimu- 
lation was induced by the administration of various 
single foods and admixture of foods introduced either 
into the stomach or intra-duodenally. Studies were 
made at different periods of digestion from samples 
of duodenal juice. Inorganic substances such as water, 
hydrochloric acid, magnesium sulphate were also used 
.as pancreatic stimulants. 

t^Tiile those studies h.ave afforded a valuable insight 
into the enzyme response to the various food stimuli, 
it became apparent that the failure to obtain pure un- 
contaminated pancreatic juice gave rise to variable re- 
sults. The admi.xture of the acid chyme from the 
stomach, or the discharge of hydrochloric acid into 
the duodenum even in the fasting st.ate lowers the pH 
of the duodenal juices by neutralizing the bicarbonate 
and inhibits the optimum enzyme activity. These 
variable and inconstant results have rendered un- 
reliable the routine applie.ation of the cliniciil enzyme 
studies. Only as recent as 1934 a report by a com- 
mittee of the American Gastro-Enterological Asso- 
ciation on “A Sui-vey of Enzyme Test” (4) revealed 
that only twenty-seven of its one hundred thirty-five 
membei-s performed tests for one or more of the pan- 
creatic enzymes. 

Since B.ayliss and Starling in 1902 discovered the 
presence of secretin in the intestinal mucous mem- 
brane and described its specific effect upon the ex- 
tern.al secretory cells of the pancreas, many attempts 

*Prt>m the* Sytltrnhnm Ho«pltal. Now York. 

Thli work wv-f tnnde pn«?ible by the ‘'Dr. Max Rosenthal Fund.” 
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have been made to isolate the hormone and utilize It 
experimentally .and clinic.ally. Chiray, Salmon and 
Mcrciev (5) in 1926 used a secretin prepared accord- 
ing to a method by Pin.an and Simonet. In 1934 ex- 
tensive studies w’ere carried on in animal and man by 
Voegtlin, Greengard and Ivj’ (6), using a secretin 
prepared by Ivy. They obtained a definite increase in 
the output of pancreatic juice and enzymes after the 
intravenous administr.ation of secretin. In their series 
of twenty-two cases they felt, however, that the re- 
sults were of little clinical value, especially when a 
systemic reaction occurred following a repeated in- 
jection. (Ivj’ has since reported the preparation of a 
cryst.alline secretin (7)). It remained for the Swedish 
investigators, Hammarsten, Agren and Wilander (8, 
9) to prepare secretin in' a pure state. They have 
studied extensively its physiological and pharmacolo- 
gic.al properties in the cat and standardized it in units. 
Hammarsten, Agren, Lagerlof and Berglund (10, 11, 
12) also carried on these studies in man and h.ave re- 
ported a series of important clinical observ.alions. 
They .also .attempted to establish the normal limits of 
the response to secretin per given time and body 
weight. Utilizing the double tube methotl in collecting 
the secretion according to Lim, Matheson and Schl.app 
(13) they were able to obtain an uncont.aminated 
pancreatic juice without interference of the gastric 
hydrochloric acid stimulus. Also by this method they 
were able to study for the first time clinic.ally the bi- 
carbonate content of p.ancre.atic juice in m.an. 

Secretin* is an extract prepared from the small in- 
testines of the hog. It is a whitish ■ powder, readily 
soluble in water, stable in character and not affected 
by boiling. It is a non-toxic, antigen-free substance. 
It has no effect upon the blood pressure and aside from 
an occasional, slight- and temporaiy flushing of the 
face it produces no untoward effects. 

The present report is based upon the study of 
twenty-two cases consisting of fourteen normal indi- 
viduals who had no gastro-intestin.al disturbances or 
any biliai-y or pancreatic disorders, and eight ab- 
normal cases. We have studied and tabulated the 
physiological response in the normal state. We have 

•i^Astra, Sweden- 
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FIG.1: Down TUdE AND iUCTlON -APPAfiATt/3 INSTAUlD 


also noted the variations in the response in the path- 
ological states and their diagnostic significance. 

NORMAL PANCREATIC RESPONSE TO 
SECRETIN 

The effect of secretin, when injected intravenously, 
is to produce a marked increase in the flow of pan- 
creatic juice which is rich in bicarbonate and enzymes. 
This increased output lasts about one and a half to 
two hours, and the effect may be repeated if at the end 
of this period a second injection of secretin is given. 

The normal response of the gland is to be evaluated 
by quantitatively estimating the following factors: 

1. Volume of flow 

2. Concentration of bicarbonate 

3. Concentration and quantity of enzymes: dias- 
tase, tiypsin and lipase. 

TECHNIC 

The following procedure is employed in carrying out 
the secretin test. A special double gastro-duodenal 
tube* is used which permits the separate collection of 
gastric and duodenal contents by preventing the ad- 
mixture of the two secretions and assures the collec- 
tion of pure duodenal juice. The lower ten inches of 
the tube is a single channel which enters the duo- 
denum, whereas the upper part is a double channel 
tube which remains in the stomach. The tube is intro- 
duced under the guidance of the fluoroscope and the 
tip is rapidly advanced to the pylorus avoiding coiling 
in the cardia. The patient is then allowed to lie on 
the right side. We have found that with this technic 
the tube often passes into the duodenum within 15 to 
20 minutes. Occasionally a drink of water facilitates 
its rapid passage. The tube should be well within the 
third portion of the duodenum. The duodenal and 
gastric specimens are collected in two separate gradu- 
ates by means of a simple suction device attached to 
a water faucet, with a negative pressure of 50 mm. of 
mercury (Fig. 1). The patient at this stage may be 
seated in an arm-chair and the remainder of the test 
is performed in the sitting position. The tube is pro- 
vided with many apertures in both the stomach and 
duodenal portions, which by means of the suction 

*Davol Rubber Company. 


facilitates the rapid and complete withdrawal of the 
secretions. 

IVTien the tube reaches the duodenum there is ordi- 
narily a fairly active flow of duodenal juice. Thi.s 
activity continues as long as the hydrochloric acid 
from the stomach enters the duodenum and stimulates 
the normal secretory activity of the pancreas. The 
resting state of the pancreatic secretion may be 
reached only when the gastric juice is withdrawn from 
the stomach and not permitted to enter into the duo- 
denum. The duodenal flow then becomes very scanty 
and may drop to zero or to a very minimal quantity, 
about one cubic centimeter per minute. It is advisable 
to establish the basal rate of flow for a period of 
twenty minutes, which usually consists of about 
twenty cubic centimeters or less. 

The secretin is now injected intravenously. The 
amount of secretin used is a submaximal dose cor- 
responding to one clinical unit mg.) jier kilogram 
of body weight. The amount required is dissolved in 
about eight cubic centimeters of sterile normal saline 
and is brought to a boil several times in five minutes. 

I. VOLUJIE 

Immediately following the injection both collecting 
tubes containing the basal secretion for stomach and 
duodenum arc quickly changed. Within a minute or 
two the duodenal flow rapidly increases and may rise 
from five to ten times the basal flow during the first 
twenty minutes (Fig. 2). If the secretion is bile- 
stained at the beginning this rapidly disappears 
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within the first ten minutes and the erstwhile golden- 
yellow secretion becomes a clear or slightly opalescent 
colorless fluid. 

After the first ten minutes the tubes are again 
changed and a second ten minute period is run. The 
maximum flow is reached within the first twenty 
minutes after whicli the volume slowly declines and 
continues from eighty minutes to two hours before 
again returning to the basal rate. Towards the end 
of the eighty minute test period, the bile coloring may 
reappear. 

After the first two ten-minute periods the tubes are 
changed every twenty minutes for a total period of 
eighty minutes following the injection of secretin. All 
tubes are marked and the secretions quantitatively 
collected. The gastric secretions are saved for the 
purpose of ascertaining whether there has been any 
regurgitation of the duodenal juices into the stomach. 
This is noted by a lowering of the aciditj- or a change 
to an alkaline reaction and by bile discoloration. 

The total volume of duodenal juice collected is di- 
rectly proportional to the body weight of the indi- 
vidual. It varied for the eighty minute period in our 
normal series from 88 to 244 cc. which represents 2.5 
to 3.8 cc. per kilogram of body weight. 

II. CONCENTRATION OF BICARBONATE 

normal series from 88 to 244 cc. which represents 2.5 
to 3.8 cc, per kilogram of body weight, 
in the basal state, which varies in our series from 0 
to 26 milliequivalents per liter, it rises to a maximum 
varying from 95 to 12G m. eq. per liter at the end of 
twenty minutes (Fig. 3). The bicarbonate then gradu- 
ally drops to an average concentration of 37 m. eq. in 
the last twenty minutes. The bicarbonate concentra- 
tion appro.ximates the volume of flow and runs a fairly 
parallel curve. The maximum rise of the bicarbonate, 
however, appears somewhat later than the maximum 
volume and falls more slowly (Fig. 3). 


The bicarbonate content is determined by titr.ation. 
Five cubic centimeters of each specimen are titrated 
against 0.1 N NaOH, after acidification with 10 cc. of 
0.1 N HCl. The result is expressed in milliequivalents 
per liter. The study of the normal bicarbonate con- 
centr.ation cujwe in duodenal contents which is so 
essential for the evaluation of normal pancreatic 
function is only made possible through the use of the 
double tube which prevents the lowering of the bi- 
carbonate content by the admi.xture of hydrochloric 
acid to the duodenal contents. 

III. CONCENTRATION AND QUANTITY 
OF ENZYMES 

The effect of secretin upon the pancreatic enzyme 
secretion is to cause a marked increase in the total 
output of diastase, trypsin and lipase. During the 
first ten minute period they rise about eight to nine 
times (Fig. 4) as compared to the basal or resting 
secretion. This increase continues throughout the 
eighty minute period gradually lessening so that in 
the last twenty minute period it is still about twice 
that of the basal twenty minute period. 

The concentration of the enzymes, however, is in- 
versely proportional to the volume of flow. While the 
total output rises with the increase in volume the con- 
centration of the enzymes drops. Only in ii limited 



Fig. 4. Effect of secretin upon rate of flow of pancreatic 
enzymes. 
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number of cases does the concentration rise slightlj’ 
in the first ten minute period and this is believed to 
be due to a washing out of preformed and prestored 
enzymes in the cells and in the ducts during the rest- 
ing period. The concentration falls lowest at the end 
of the first twenty minute period when the volume of 
flow is high and gradually rises again as the volume 
of flow diminishes (Fig. 6). The specific action of 
secretin stimulus upon the enzyme secretion of the 
pancreatic cell can be gathered from the rise in con- 
centration of enzyme in the last twenty minute period 
when the volume has already dropped to one-fourth 
of the first twenty minute period. The behavior of 
the concentration cuiwes for the three enzymes is 
uniform with the exception that the lipase curve is 
flatter, the concentration not dropping to quite as low 
a level as for the other two enzymes. 

In our series of normal cases we found the total 
amount of enzymes secreted during the eighty minute 
period expressed in kilograms of body weight to be 
as follows; 


Lowest 
Diastase 6.1 

Trypsin .4 

Lipase 152.0 


Highest 

13.4 units per kg. 
.8 units per kg. 
231.0 units per kg. 


We have accepted these values as the normal stand- 
ards. The minimal values given have been regarded 
as the lowest limits for normal cases. However, the 
maximal values given may go even higher. These 
findings correspond in the main with the values given 
by , the Swedish investigators. The lower nonnal 
limits were identical. The maximal normal limits in 
their series were higher. These normal values have 
been derived from the limited material of fourteen 
cases in this preliminary report. Those of the Swedish 
group were based upon only fifteen cases. We realize 
the need of far greater material for further sub- 
stantiation of these values. We hope to continue these 
investigations as well .as stimulate other workers in 
this field. 


In our investigation we have also included quanti- 
tative determination of lipase which has been omitted 
by the Swedi.sh workers. The importance of m.aking 
determination of all the cnzymc.s will be seen when 
we come to study the pathological material. 

The methods employed for the determination of 
enzj'mcs were as follows: 

For diastase; Norby’s method (14) modified for 
duodenal contents 

For trypsin; Willstatters's method (15) 

For lipase: The method of Cherry and Crandall 
(16) modified by Comfort and Osterberg (17) using 
a 1:10 dilution. 

PANCREATIC RESPONSE TO SECRETIN IN 
PATHOLOGICAL CASES 

Our pathological material consists of one case of 
obstruction of pancreatic duct (Case I); impacted 
gall stone at the ampulla of Vater closing the pan- 
creatic duct as well (Case II) ; carcinoma involving 
pancreas and gall bladder (Case III) ; carcinoma of 
the stomach with metastasis in the liver with marked 
cachexia (Case IV) ; two cases of steatorrhea of long 
standing with marked nutritional disturbances (Cases 
V and VI) ; two cases of chronic intermittent diarrhea 
and vague digestive symptoms (Cases VII and VIII). 

We have found that the re.sponse to secretin in these 
cases revealed deficiencies affecting either the total 
volume, the bicarbonate concentration, or the total 
quantity of enzymes. Only in rare instances of a com- 
plete block of the pancreatic duct by stone or tumor 
were all the functions simultaneously affected. In all 
other instances of chronic pancreatic disorder.s the 
characteristic finding was a dissociation of functions 
where one or more were diminished while the other 
remained normal. This dissociation affects the indi- 
vidual enzymes as well. This a very important finding 
for it tends to altbr the view hitherto held of a simul- 
taneous involvement of all the enzymes in pancreatic 
.Tffcctions. In the light of these findings we feel that 
the estimation of only one enzyme cannot be regarded 
as an index of all the others. 

In the small group of pathological material so far 
studied the dissociation of the enzymes was a constant 
finding. In four cases of diarrhea and steatorrhea the 


Figure VI 

Dissociation of pancreatic functions in pathological 
states 
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«;is diminished. In half the cn.'-e.s the .secre- 
tin te.st wa.s repeated two or three time.s within a 
period of several weck.s. With the e.xception of one 
ea.so. the findings were eon.sistent. 

The di.ssociatioii as it occurred in our patholofrical 
ca.se.s may be .seen in Fip. G. 

The case histories and tlie results of the secretin 
test in this .series are as follows: 

Co.vc ]. I!. P., Female. Aftcd 72. Admitted to Sydenham 
Ilo.spital, December I."!, 19.18, with a two year hi.story of 
fie<iuent attacks of cpifta-stric pain a.ssociated with nausea 
am! occasionally vomiting. The patient was a moderate 
diabetic and re.sponded to dietetic treatment. On October 
•I, the i)atient was awakened in the early morninfr with a 
very .severe attack of epijra.stric pain with collnp.se. Blood 
pre.ssuro fell to 80. Heart sound.s poor. AVas treated on 
basis of coronary occlusion. On October 31, about four 
weeks later, developed a severe chill with temperature of 
101”. which sub.sidcd in twelve hours. On November 21, 
three week.s before admission, the patient became jaundiced 
with propre.shive deepening of color. Stools acholic. 

Phjvical o.'camination revealed an onlarRcd liver four 
finirers below the free costal mnrfrin; firm and smooth. 
Oall bladder distended; easily palpable; not tender. X-ray 
examination of the crall bladder with the dye, made six 
month.s a;ro, visualized the gall bladder and showed no 
.stones. 

Blood Chemistry: Urea — 10.2; Sugar — IIG; Cholesterol 
— 110; Esters — 15] — tO'r; Van- den Bcrgh — 9.2 mg. 
Urine: •! plus bile; trace of urobilinogen. 

Cilucose tolerance test revealed a high sugar curve of 
the diabetic type: 303 after 1 hour; 221 after 3 hours. 

Secretin test was performed December 21, 1938. There 
was no response whatsoever to the secretin stimulus. The 
scanty flow continued ns in the basal period so that in the 
eighty minute period only 17 cc. of bile stained juice were 
collected. The enzyme output was negligible. Shortly after 
the injection the patient complained of a cramp-like pain 
in the upper abdomen which lasted about ten minutes. 
This pain recurred an hour later. 

The results were as follows: 

Volume 0.3 cc. Kg.-SO' 

Bicarbonate 2G m.eq. pooled 

Diastase 0.23 u/Kg./80' 

Trypsin .05 u/Kg./SO' 

Lipase 23.0 u/Kg./SO' 

-At the end of the secretin test 35 cc. saturated solution 
of magnesium sulphate were instilled into the duodenum 
following which *10 cc. of thick, dark gall bladder bile were 
collected. .After this, the previously p.alpable gall bladder 
could no longer be felt. 

'fho i)atient gradually improved; the jaundice slowly 
di.sappeared with the A'an den Bcrgh coming down to 1.9 
mg. on December 30, 1938. Patient discharged feeling 
quite well, .Tanuary 7, 1919. 

The absence of response to secretin, the cramp-like pain 
during the test and the absence of gall stones led us to 
believe that there was a complete block of the pancreatic 
duct o'^ociated with a partial block of the cholcdoehus. 

f line C. G. AV., Female. .Aged -10. Historj- of several 
attacks of biliarj' colic. Cholccystogram revealed the 
prc.scncc of calculi. The patient was admitted to Syden- 
ham Ho.spital. May 5, 1918, with jaundice following a 
brief attack of colic one week before. Laboratory reporUs 
revealed a Van den Bergh of 12 mgs. which in two weeks 
ni.-e to IG.t mg. The urine was deeply bile stained, the 
urobilinogen being persistently absent. The stools were 
clay-colored. The cholesterol was 215; the esters 10.1. A 
dc'denal drainage revealed a total absence of pancreatic 
(nrymes indicating a complete blockage at the ampulla of 
Voter, probably by a c.alculus. The blood lipase was ele- 


vated to 1.5 units. A laparotomy revealed an impacted 
stone in the ampulla, necessitating the opening of the duo- 
denum for its removal. The patient made a good recovery. 
Three months later, following a recurrent attack of 
jaundice lasting several days, the patient again came 
under observation at which time a secretin test was ap- 
plied. The findings were as follows: 

Volume 5.5 cc. /Kg. 'SO' 

Bicarbonate 90 m.eq. 

Diastase 5.1 lUKg./SO’ 

Trypsin .8 u/Kg./80' 

Lipase 412 u/Kg./80' 

These results, revealing a diminished diastase and bi- 
carbonate, indicate the persistent pancreatic damage due 
to the obstructing stone. The blood lioaoe at this time 
was more elevated than before, 2.5 units. 

Case .9. C. T., Female. Aged 50. Admitted to Sydenham 
Hospital, October 21, 1938. Three months prior to admis- 
sion the patient developed pninle.ss jaundice with progre.s- 
sive weakness and loss of weight. The stools were clay- 
colored. The urine contained considerable bile but no 
urobilinogen. The blood bilirubin was 8.8 mgs. The choles- 
terol was 158; esters GO. A Innnrotomv revealed a carcino- 
matous mass involving the head of the pancreas and gall 
bladder. A permanent cholcdocotomy was made to relieve 
the iaundice. 

The secretin test showed a low trypsin, low diastase and 
a slightly dimini.slicd volume. 

Volume 2.4 cc. /Kg. '80' 

Bicarbonate 118.0 m.eo. 

Diastase 5.4 u/Kg./80' 

Trypsin .31 u/Kg./80' 

Lipase 190.0 ii/Kg./80’ 

Case 4. G. T., Colored male. Aged 49. Admitted to 
Sydenham Hospital, September 2G, 1938. He had received 
antiluetic therapy for five years. History of alcoholisni. 
Onset three months prior to admission with abdominal 
distension, weakness, loss of weight and intense pruritus. 
Jaundice, clay-colored stools and highly pigmented urine. 
Examination revealed a large, hard liver, nodular to 
palpation, extending to the level of the umbilicus. Masses 
were also palpated in the left upper quadrant. There was 
pitting edema of the ankles. The hemoglobin w.as 587c, 
red blood cells 3,600.000. The Van den Bergh .showed 7.5 
mgs. Bile and urobilinogen were both present in the urine. 
The patient was markedly cachectic. A biopsy of the liver, 
removed through peritoneoscopy revealed an adenocarci- 
noma. X-rav of the stomach showed the presence of a 
large irregular tumor in the antral region. 

The secretin test re\'ealed all functions dimini.slicd ex- 
cept diastase. 

Volume .92 cc. /Kg./80’ 

Bicarbonate 59.0 m.eq. 

Diastase 10.1 u/Kg./80' 

Trypsin .2 u/Kg./80' 

Lipase '*3.0 u/Kg./80' 

The patient died November 14, 1938. An autopsy re- 
vealed .a carcinoma of the stomach and liver. The pancreas 
w.as small revealing no obstruction in the ducts. A micro- 
sconic examination revealed disseminated areas of focal 
necrosis as well as areas of extreme congestion in the 
ducts and parenchj-ma. 

Cn.se .7. C. W., Dentist. Single, male. Aged 15. Came 
under observation November 30, 1918. 

The patient first developed freouent bowel movements 
during the .summers of 1911 and 1912, lasting several 
weeks and requiring medical attention. In Augu.st, 1913, 
shortly after returning from a trip to Florida, the patient 
took ill with vomiting, diarrhea and general abdominal 
discomfort. The illness was progressive with loss of 
weight and strength. Several months later the patient 
undenvent an exploratory laparotomy for suspected card- 
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noma of the stomach. Nothing -was found. The patient 
was hospitalized for three months during which he re- 
quired a blood transfusion. He left the hospital un- 
improved wdth persistent diarrhea of five to si.\ bowel 
movements daily. The stool was light in color, frothy, 
strongly acid with fetid odor. In May, 1934, May 1935, 
and December, 1937, the patient was admitted to different 
hospitals because of exacerbation of the symptoms. In 
1934 the diagnosis of non-tropical sprue was made and 
the patient was put on a banana and strawberry diet. In 
1937 this diet was repeated and associated with intensive 
liver therapy. During this period of hospitalization the 
patient again received two blood transfusions because of 
debility and anemia. 

During the past year the symptoms continued with 
three to five bowel movements daily. Stools were bulky, 
light gray in color and contained large quantities of 
neutral fats and microscopically large numbers of meat 
fibres. No blood, pus or parasites or ova were found. 
Blood examination showed no eosinophilia. Gastric analysis 
revealed an absence of free hydrochloric acid. Proctoscopy 
and sigmoidoscopy were persistently negative. X-ray ex- 
amination of the gastro-intestinal tract was negative. 

A secretin test performed on November 30, 1938, re- 
vealed a deficiency in lipase. The volume was only slightly 
diminished. Otheruise all the functions were normal. 
Volume 2.3 per Kg, ■'80' 

Bicarbonate 117 m. eq. 

Diastase 12.3 u Kg. 80' 

Trypsin .53 u 'Kg.,80' 

Xiipase 32.8 u'Kg.^80' 

Another intore.sting finding in conjunction with the se- 
cretin test was the presence of motile Giardia intestinalis 
in the duodenal contents upon microscopic examination. 
This is in all probability a secondary infestation. 

Case C. T. DeR., Housewife. Aged 38. For the past two 
years the patient complained of “nervous feeling in the 
stomach” accompanied by loose bowels. The bowel move- 
ments increased in frequency, four to five and occasion- 
ally ten per day. The stools were liquid, foul smelling, 
light yellow in color. No blood or pus wore noticed. She 
had lost twenty pounds. The gastric analysis revealed 
no free hydrochloric acid, total — 12. Proctoscopy and 
sigmoidoscopy show'ed slight congestion. Thdre was no 
evidence of ulcers. The X-ray examination of the gastro- 
intestinal tract was negative. The stool contained large 
quantities of neutral fats and microscopic examination re- 
vealed large numbers of meat fibres. The duodenal con- 
tents, during the secretin studies, revealed the presence 
of monilia albicans. 

The secretin test performed December 12, 1938, revealed 
a marked lipase deficiency. The volume was slightly di- 
minished. 

Volume 2.1 cc. per Kg./80' 

Bicarbonate 106 m. eq. 

Diastase 10.13 u Kg. 80' 

Trypsin .40 u Kg. 80' 

Lipase 09.0 u Kg. SO' 

Case 7. S. F., Female. Aged 35. Single. School teacher. 
The patient began complaining twelve years ago of 
morning nausea and vomiting. She also developed attacks 
of diarrhea every summer. More recently she complained 
of diarrhea associated with abdominal colic. She experi- 
enced digestive discomfort with pain in left upper quad- 
rant, referred to the back. There was loss of weight and 
strength. The present weight was 101 pounds. Anore.xia. 
Examination revealed: 

Gastric acidit 5 *: free HCl — 28; total — IG 

Proctoscopy: negative 
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X-ray seric.s of the gastro-inte.^tinal tract and gall 
bladder: negative 

Stools: light in color, fetid, containing large amount.^ 
of neutral fats. 

Secretin test on August 24, 1938, revealed a low bi- 
ciirbonale, low volume and slightly diminished lipase. 

Volume 2,2G ce. /Kg. '80' 

Maximum bicarbonate 87 m.cq. 

Diastase 8.5 u/Kg./80' 

Trypsin ' .43 u/Kg./80' 

Lipase 148.0 u/Kg./80' 

Case S. S. Z., Housewife. .Aged 44. The patient began 
complaining several years ago of gaseous eructation and 
abdominal distress; frequent attaelcs of loose bowels asso- 
ciated with pain in the left hypochondrium and lower 
precordium and back, at times very distressing. Exami- 
nation revealed a gas-distended cardia with elevation of 
the left diaphragm after a gastro-intestinal scries. 

Stools contained increased fats. The gastric analysis 
showed a free acidity of 30; total acidity of .10. 

A secretin test on September 30, 1938, revealed a low 
volume, marl:cdly low trypsin and slightly diminished 
lipase. 

Volume 2.1 cc. /Kg. '80' 

Maximum bicarbonate 93 m.eq. 

Diastase 10.7 u/Kg. 80' 

TrjTisin .2 u/Kg., SO' 

Lipase 148.0 u/Kg. '80' 

DISCUSSION 

In secretin we jjosse.ss a v.nluable method for de- 
termining the state of pancreatic activity. When se- 
cretin is injected intravenously in the normal indi- 
vidual there follows a prompt iihysiological ro.spon.so 
characterized by increased volume of flow, high con- 
centration of bicarbonate, and increased total enzyme 
secretion. The reaction of the pancreas to .secretin i.s 
as specific .is is that of the gastric cell to histamine. 
The increased output with .slight variations is pro- 
portional to the body weight of the individual and 
standards are established which may be considered as 
normal values. 

In the abnormal states we find thi.s test to be of 
inestimable value in the detection of cases of chronic 
pancre,atic disorders which have hitherto e.“caped 
recognition. Many diarrheas frequently attributed to 
emotional and gastrogenic causes, to non-tropical 
sprue, idiopathic steatorrhea may now bo .vhown in 
light of this work to be of p.ancreatic origin. The in- 
ability in the past of obtaining pure uncontamin.ated 
pancreatic juice, the lack of study of the bicarbonate 
concentration and of the total enzyme output as well 
as the lack of .standardization per given time and body 
weight have retarded our knowledge and made the 
study of pancreas vague and incomplete. 

With the gastro-duodenal tube method we are able 
to remove the acid gastric secretions which would 
otherwise markedly lower the pH values in the duo- 
denum and cause interference with the optimum 
enzyme activity. The suction method and the specially 
constructed tube enable us to remove the total quantity 
of pancreatic and duodena] juices which are so es- 
sential to the quantitative studies and standardization 
of the secretion. 

We also find the test to be of great value in recog- 
nizing mechanical obstruction of the pancreatic duct 
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wiif.n cicchuii'd (.-ithiT primarily or sinuiltaiipously with 
common duel oli^lruction such as occurs in impaction 
of stones in the ampulla of Vater or pancreatic tumors 
involvinj^ both ducts. The simultaneous ab.scncc of 
bile and pancreatic juices point to a surirical type of 
obstruction and indicate immediate o.\ptoralion. The 
delay in the relief of .such pancreatic duct obstructions 
may lead cither to acute pancreatic involvement or 
possible residual chronic pancreatic disturbance, as is 
noted in Cases 1 and 2. 

The apjilication of the test is of further aid in difTcr- 
ontiatinjr the normal from a non-functioninjr frail 
bladder. Throu}rli the choleretic cfTect of secretin and 
the absence of a cholecystokinetic factor, the increased 
flow of bile enters and is stored in the normally func- 
tioninjr [rail bladder. In cases of non-functioninfr pall 
bladder the bile admi.xes freely with the pancreatic 
secretion. 

The field for the study of chronic pancreatic dis- 
turbance becomes unlimited when wc also consider the 
larpc proup of chok'cystectomizod individuals who per- 
sist with .symptoms of pain and distress, in whom the 
surpeon has previously reiiortcd a hardeninp of the 
pancreas, and in whom ordinary nietliods of e.xami- 
nation have piven little clue so far as to the nature of 
the recurrinp symptoms. 

Our studies tend to indicate that the practice here- 
tofore followed of e.stiinatinp only one enzyme as an 
index of the total pancreatic capacity was inadequate. 
We find a dissociation in all the functions of the pan- 
creas. One or more of the enzymes, or any of the other 
functions may bo independently aflcctod. One may 
state that under pathological conditions there exists 
an instability in the response of the pancreatic cell 
with regard to enzyme output characterized by disso- 
ciation of the enzymes affoctinp particularly lipase 
ami tryp.sin and Ica.st the diastase. There is also a 
variability in the output of the deficient enzymes so 
that one may bo affected more than the other during 
repeated examination. 

In the limited number of steatorrhea cases the 
lipase was found to be diminished. The material, how- 
ever, is too limited for general deductions at the 
present time and a far larger number of cases will be 


required, with frequent repetitions of the tc.sl, before 
making final conclusions. 

The injection of secretin appears also to be of thera- 
peutic value. We liavo noted in several instances a 
marked clinical improvement after its use. In several 
cholccj'stectomized patients with persistent synijitoms 
the injection was followed by a period of complete re- 
lief of all digestive symptoms lasting as long ns six 
weeks. 

The test can be readily carried out as an oflice pro- 
cedure. By pooling aliquot portions of the samples one 
determination may bo made for eacli of the enzymes 
for the entire period. The procedure is then consider- 
ably simplified. With further studies there is a possi- 
bility that the time factor may also be shortened. 

SUJIIilABY AND CONCLUSIONS 

1. Studies of pancreatic function in normal and 
abnormal cases have been carried out by means of 
secretin test. 

2. A specially dexnscd double gn.stro-duodcnal tube 
has been employed in the collection of the pancreatic 
scci'ction. This tube prevents interference which might 
otherwise occur from the admixture of the acid gastric 
juice. 

3. An intravenous injection of secretin V/i mg. 
per kg.) is immediately followed by an increased 
volume of secretion, a high concentration of bicarbon- 
ate, and an increased output of all the enzymes. 

4. The response of the secretions is proportionate 
to the body weight of the individual and the values 
given may be regarded as the normal standards. 

5. In the pathological state one or more of the 
functions may be impaired. This dissociation affects 
the enzymes as well. There is no uniformity in their 
behavior and therefore all enzymes must be simul- 
taneously studied for the detection of any aberration 
in pancreatic function. 

A'ofc.’ We arc indebted to Miss Clare Lowenborg, M.Sc., 
for her valuable and pninst.aking work in executing the 
enzyme determinations and for her indispensable aid in 
the chemical studies of this work. We also wish to thank 
Dr. In’inp MadofT for his valuable assistance with the 
many chemical estimations. 
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The Surgical Treatment of Biliary Tract Disease* 


(a) Acute Cholecystitis 
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indications for surgical treatment of biliary 
JL tract lesions are not satisfactorily standardized. 
This is evident from the debates still current on 
cholecystostomy versus cholecystectomj’, cholecystec- 
tomy with or without drainage, the advisability of 
routine e.x'ploration of the ducts in biliary tract oper- 
ations, the indications for and duration of drainage of 
the common duct, the indications for operation on the 
acutely inflamed gall bladder, etc. The factors which 
will probably be of greatest importance in developing 
criteria of procedure will arise from the critical survey 
and analysis of methods and end results in large series 
of personally observed cases. 

Within recent years the treatment of acute cholecys- 
titis has become the subject of considerable contro- 
versy because evidence which contradicts older con- 
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inflammation, the criteria of which were congo.stion, 
oedema and margination and emigration of leucocytes, 
through all gradations of congestion, oedema and 
thickening of the wall of the organ, with or without 
a peritoneal reaction (fluid and c.YUdatel necrosis of 
the mucosa, leucocytic infiltr.ation, and even abscc.sscs 
in the wall. Similarly, a gangrenous gall bladder was 
one in which there was not merely a greenish e.xudatc 
on the serous surface of the wall, but actual death of 
the tissue w.all, grossly and microscopically. 

Of these 1500 cases there were Sil cases of acute 
cholecystitis in all of which cholecystectomy was iier- 
formed. The largo majority of the cholecystectomies 
were done from below upward. In a compai'atively 
few so much distortion was found that it was deemed 
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cepts is continually being adduced. No longer can it 
be claimed that most cases of acute cholecystitis would 
subside if treated conservatively, or that gangrene 
and perforation are rare complications. Already com- 
pilations of carefully studied cases in increasingly 
large numbers yield figures which indicate a necessity 
for revising those views. Further similar study will 
eventually yield enough data, analysis of which will 
enable standai'dization of procedure. 

We have just completed a study of 1500 cases of 
disease of the gall bladder and biliarj' ducts operated 
on between July 1, 1928, and December 31, 1937, a 
period of nine and a half years. Not only were all of 
these cases observed and operated on by us, but their 
records were personally dictated, thus insuring a uni- 
formity of terminology. In all of them, the final diag- 
nosis under which the case was classified was an 
anatomical diagnosis. Thus, to be included under the 
heading of acute cholecystitis, a case must have had 
characteristic pathological gross and histologic find- 
ings. These varied from the mildest forms of acute 


safer to dissect the gall bladder free from its bed first 
so as to aid in identification of the hepatic and common 
ducts. In all, however, as an integral part of the pro- 
cedure, the common duct was e.vplorcd. Palpation 
alone was demonstrated to be woefully inefficient, 
particularly in the presence of induration about the 
duct. In every case a probe was pa.ssed through the 
duct and palpation against the rigid, resi.stant metal 
often revealed stones which would otherwise have 
escaped recognition. Of the 341 case.s in the acute 
group 21 instances, or of common duct stones were 
recognized and removed bv choledochostomv (Table 
I). 

We are firmly convinced that there are no dangor.s 
in probing the ducts. It has been suggested that in 
acute cholecystitis probing may carry the infected ma- 
terial down into the ducts and produce cholangitis not 
already e.xistent. To us it would seem strange if the 
infected material had not already found its way into 
the duct system in all cases e.xcepting those frankly 
steno.sed at the cystic duct by either inflammation or 
stone. We feel strongly that any cholecystectomy 
which is not accompanied by the most “fool-proof” 

37.3 


♦SurfTical Scn’ice, Cron*n Heights Hospital. Brooklyn, Hew York, 
Subm5ttc<l April 21, 1039. 
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nttem 5 )t to ascertain the existence of stones in the 
ducts is definitely an incomplete procedure. 

The total mortality in the 341 cases was 9.4''c. An 
analysis of the components contributinj? to this hifth 
mortality reveals some interesting facts. 156 of these 
case.s were acutely inflamed, but did not have any 
gangrene or were not perforated, and in this group 
the mortality was In the acute gangrenous 

cholecy.stitis present in 111 instances, however, there 
was a mortality of 14.4^1, and in the cases of acute 
perforations encountered in 33 instances there was a 
mortality of 27.27''r (Table II). 

In only one instance of the 111 cases of gangrenous 
cholecy.stitis did we find complete gangrene of the 
entire gall bladder. In the others the gangrene was 
patchy. This seems to indicate that the usual gangre- 
nous change of local patchy ischemia is not the result 
of embolization or thrombosis of the main trunk of 
the cystic artery, but rather the end product of local 
inflammatory activity. Or, worded differently, the 
gangrenous lesion is not present from the onset of the 
disease but comes later, after inflammation has existed 
for some time, long enough for the development of 
local factors (oedema, etc.) which then deprive iso- 
lated patches of tissue of blood supply. 

Since, therefore, both the gangrenous lesion and 
the perforation are sequelae to the acute inflammation, 
it becomes evident from the mortality statistics that 
the cases operated early in the acute phase, before the 
onset of these complications, have a much better 
prognosis (Table III). 

This would settle the question of procedure were it 
not for the fact that not all cases of acute cholecystitis 
progress to gangrene and perforation. Indeed, many 
subside completely. It then becomes necessary to seek 
means of recognizing the impending onset of gangrene 
and perforation. If one could do so, then despite the , 
great frequency of gangrene as shown in more recent 
reports, it would be feasible to separate the two groups 
and treat one expectantly and the other by immediate ^ 
operation. Such ideal diagnosis and therapy should S 
markedly dimini.sh the total mortality. | 

As a result of careful .study of many cases, it has g 
become possible to generalize regarding the clinical 
differences by means of which gangrenous or perfo- 
rated gall bladders may be distinguished from the 
simple acute variety. In general, the former have 
higher temperatures, higher white cell counts, are 
more likely to have palpable gall bladders, and have 
had a longer course. In the individual case, however. 


there is frequently no parallelism between the clinical 
course (signs and symptoms) and the pathological 
changes going on in the gall bladder. Thus it is found 
that gangrene occurs in the presence of moderate 
symptoms whereas it may be absent in cases present- 
ing severe clinical manifestations of infection. In 
specific instances, therefore, there may often be no 
distinctive signs or symptoms which mark the transi- 
tion from the non-gangrenous to the gangrenous stage 
of acute cholecystitis. Under such circumstances con- 
servative expectancy becomes dangerous. Such treat- 
ment is predicated on the hope that the inflammation 
may subside. It would seem that the occurrence of 
gangrene and perforation 144 times in 305 cases of 
acute cholec.vstitis should discourage such hope. 

Wesson and Montgomery (1) reported on 76 cases 
of acute cholecystitis operated on at the Jlayo Clinic 
in a two and a half year period. Of this number there 
were '‘t^venty-two cases in which the diagnosis before 
operation was chronic cholecystitis but at the time of 
operation the surgeon’s diagnosis was acute cholecys- 
titis.” Three of these 22 cases were gangrenous and 
perforated, yet their clinical signs and symptoms were 
such that the acute lesion wasn’t recognized before 
operation. 

The impression has been created that patients with 
acute cholecystitis are poor operative risks. For this 
reason, and also because of alleged technical difli- 
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cullies, cholecystectomy has often been delnyeil. ami 
in those cases where operation was deemed imperative, 
cholecystostomy was frequently advocated as the lesser 
eril. Our results indicate that this is not so. A mor- 
tality of 3.2% in the 15G cases of cholecystectomy for 
acute cholecystitis without gangrene or perforation is 
not particularly high. However, properly to judge the 
risk of cholecystectomy in this series, 3 cases should 
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be eliminated from consideration. These were cases 
of acute hemorrhagic pancreatic necrosis with ac- 
companying acute cholecystitis, fully reported else- 
where (2), in which the operation consisted not merely 
of cholecystectomy but also of choledochostomy with 
T-tuhe drainage, mobilization of the duodenum for 
exploration of Wirsung’s duct, splitting the capsule of 
the pancreas and drainage. They therefore do not 
represent mortalities from cholecystectomy alone nor 
do they represent acute cholecystitis alone. They repre- 
sent a very sei’ious disease, the mortality of which in 
large series ranges between 22 and 78%. With their 
elimination from the series, the mortality becomes 2 
out of 153 cases, or 1.3%. This figure, comparing 
favorably with the best figures for cholecystectomy 
in chronic cholecystitis, refutes the contention that 
cholecystectomy itself is fraught with more danger 
in the acute than in the chronic case, and in no way 
supports the idea that the patient has greater diffi- 
culty in accommodating to the operation in the 
presence of an acute infection. Of cholecystostomy 
more will be said later. Similarly, in the group of 


acute empyema, one case fully described el.si'whero 
(3), represent.s a death from pylephlebitis and multiple 
liver abscc.ss which was already existent at the time 
of operation, when not only w.as the gall bladder re- 
moved, but also the abscesses were drained. Deducting 
this death from the series leaves 1 death in 11 cases 
of cholcc.vstectomy for empyema, or a mortality of 
2.5%. 

All of these p.'itients had cholecystectomies. If the 
mortality rate for cholecystectomy in the 150 aetilo 
cases is not suilicicnt to eliminate cholecystostomy 
from consideration in the surgical treatment of the 
acute lesion, then one .should consider the serious 
problem of the patient who has had a previous 
cholecystostomy and subsequently needs reoporation. 
At the first operation cholecystostomy was performed 
because it was assumed to offer a better chance for 
life than would cholecystectomy. Xumerous statistical 
studies were publi.shed to demonstrate the greater 
safety of the former procedure. All of the studies 
which presented that point of view, however, did not 
go far enough, in that they failed to consider the 
frequency of rcoperation necessitated by the incom- 
pletcne.ss of the primary therapy, and the appalling 
mortality of the secondary procedure. We have had 
30 such cases which are analyzed in Table IV, 12 of 
whom died, giving a mortality of 40%, Would 12 of 
those 30 have died at the primary operation if cholecys- 
tectomy had been done? Even if it wore assumed that 
at the primaiT operation all of these patients had the 
worst type of acute lesion; i.e., the gangrenous and 
perforated gall bladder (Table V), our figures .show 
that a lower mortality rate than 40% could have been 
e.xpected from cholecy.stoctomy, and at least the differ- 
ence between the two rates must be attributed to the 
previous cholecystostomy. This alone docs not indi- 
cate that cholecystostomy may not bo safer than 
cholecystectomy in largo groups of cases. It would he 
necessary to determine the frequency with which 
cholecystostomy is subsequently followed by symptoms 
and cholecystectomy. Manifestly we have no statistics 
of our own to go by. Dieterich (4), however, repoided 
384 cholecystostomies in a 30 year period with 50 
deaths, a primaiy mortality of 13%. (This mortality 
rate is only .slightly worse than that of Darner (i 
Cullen (5) who reported 10% in 290 cases of cholecy.s- 
tostomy where only 17 gall bladders were found to be 
gangrenous). In the remaining 334 it was necessary 
to reoperate in 45 instances or in 13%. An analysis of 
these 45 cases revealed that stones had been left in 43 
of them. 
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If we were to consider that the r>0 cases reoiieratcd 
Iiy ns represented ISfo of cases previously subjected 
to cholecystostomy without any primary mortality, 
then the total number of cholecystostomies would have 
been 2:’.0. Since 12 of the 30 died, 12 in relation to 
230 would make a delayed mortality of 5% for the 
whole proup. If this be added to Dieterich’s primary 
mortality rate of lO'r, it would make a total of IS*;^, 
which would certainly not justify cholecystostomy. 
Thi.s type of calculation would pive a much hipher 
mortality rate if Catell’.s fO) fipure.s were used in- 
.stcad of Dieterich's, Catell reports on GO patients with 
cholecy.stostomy, 13 or 721^. of which, had a recurrence 
of symptoms and 21, or 32cj,, were reopcrated. 

From the standpoint of mortality alone, our 30 
would have fared better with cholecystectomy. The 
interval between operations, however, must also be 
considered. These patients were sick duxdnp that 
interval and, while 11 were reoperated durinp an acute 
attack, 19 of them were driven to reoperation for re- 
lief from their chronic symptoms. In the lipht of this 
analysis, cholecystostomy cannot be justified under 
any circumstances exceptinp perhaps to decompress 
the biliary tract in acute pancreatitis in the absence 
of cholecystitis, cholelithiasis and choledocholithiasis 
( 2 ). 


SUMMARY 

Patholopically acute cholecystitis is frequently a 
propressive lesion proceedinp to panpreno and perfo- 
ration. 

The severity of the lesion in the individual case is 
usually not predictable from the clinical symptoms 
and sipns. 

The mortality from cholecystectomy in the presence 
of the acute lesion without complications is very low 
and becomes propressively preater when panprene and 
perforation occur. 

The danper of operatinp on the patient in the acute 
stape before panprene and perforation is considerably 
loss than the danper of development of panprene and 
perforation with their attendant hiph mortality. 

Consideration of its primary mortality, subsequent 
morbidity, hiph iiercentape necessity for rcoperation 
and hiph mortality at subsequent rcoperation elimi- 
nates cholecystostomy from consideration in the treat- 
ment of acute cholec.vstitis. 

Our observations confirm the opinions of those who 
have advocated early operation in acute cholecystitis, 
amonp whom are notablv Walton (7)., Bland-Sutton 
(8), Kirschner (9), Crile (10), Miller (11), Alex- 
ander (12), Gi-aham (13), Mentzer (14), Zinninger 
(15), Judd and Phillips (IG), Stone and Owings 
(17), and particularly Heuer (18), whose analysis is 
probably the best to date. 
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CHRONIC CHOLECYSTITIS 

O F the 1500 cases of diseases of the pall bladdei- 
and biliary tract operated by us in the year 
period endinp December "1. 1927, 1072 were cases of 
chronic cholecystitis. They were so classified because 
of the histologic findinp.s rather than clinical appear- 
ance. 912 of them were cases not only of chronic 
cholecystitis, but had as complications cholelithiasis, 
choledocholithiasis or both. In the entire group there 
wa.s a mortality of 2'-. This was subdivided as shown 
in Table I. from which it i.s noticed that the great con- 

SX r^Tii Surrifal S.'rvirr, Crown 11,-isrhV. llcpital. BrooVlrn, Nen* Y'orlc. 
.‘-i.'.-itlrH April Cl. ir-o. 


tributing factor to the mortality were those case.? in 
which operation had to be done for choledocholithiasi.s. 

Procedure 

In all of the.se cases cholecystectomy was performed. 
If there is no definite reason for believing that there 
are stones in the common duct and if in the gross 
manipulation of preparing the field for cholecystectomy 
no stones are palpated in the common duct, our pro- 
cedure consists of drawing the gall bladder up into 
the wound by ring-clamps placed on the fundus and 
the ampulla. This exposes the cystic duct which is 
clamped slightly above its junction with the common 
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duct. Tlie c.vstic duct is then cut half-ivay across be- 
tween the clamp and the common duct and a bent 
probe passed through the opening into the common 
duct and down to the duodenum, against which the 
finger palpates for stones. Some bile wells up from 
the duct occasionally, and this is caught on a stick- 
sponge. If the clamp is not placed distally on the 
cystic duct before it is cut, bile and calculi will e.scape 
into the peritoneal cavity from the gall bladder. If, 
after palpation against the probe, calculi are found in 
the common duct, the latter is opened, cither directly 
or through the stump of the cystic and the stones are 
removed. Then the duct is drained or clo.sed, depend- 
ing upon factors to be discussed later, and the 
cholecystectomy is completed by ligating the ve.s.sols 
and e.xcising the organ. 

If, however, stones are easily recognized in the 
common duct, before the cystic duct has been opened, 
the gall bladder should be drawn forward as above by 
both ring-clamps and the cystic duct isolated and 
clamped. Now instead of cutting across the cj'stic, 
the common duct is opened directly, the stones re- 
moved, the T-tube inserted and the duct sutured 
snugly around it, and then the cholecystectomy is per- 
formed. Here the preliminary clamping of the cystic 
duct prevents stones from passing into the common 
duct from the gall bladder in the interim between the 
time the T-tube is inserted and the cholecj’stectomy 
begun. 

Mortality 

Of the total number of 1072 cases of chronic 
cholecystitis, there were 33 deaths, giving an uncor- 
rected mortality of 3%. Of this number, however, 93 
cases had choledocholithiasis with common duct drain- 
age, and 18 had previous cholecystostomies. If these 
two groups of cases totalling 111 were deducted from 
the 1072 cases, there would be left 901 cases in which 
there was a total number of 21 deaths, or a mortality 
of 2%. 

It was pointed out in a previous paper (1) that 
whereas the operation of cholecystectomy for acute 
cholecystitis itself carries with it a certain inherent 
small mortality rate, that rate rises when the cases 


cease to be ones of simple acute cholec.v.sliti.s but be- 
come complicated. Thi.s is also true for chiimic cholc- 
c.vstitis. For example, in the 93 cases of chronic chole- 
cystitis with choledocholithiasi.s, there were 7 df'ath.s, 
or 7.5f?. (Table I) and in the IS cases of chronic 
cholecystitis which had previously been subjected to 
cholecystostomy (in two of which there was not only 
cholelithiasis but also carcinoma of the gall bladder) 
there were 5 deaths, or 28(t- (1). 

A histoiy of repeated attacks of colic and a long 
drawn out story of epigastric distress, heartburn, 
belching, etc., is typical of chronic cholecystitis. IJare 
indeed, is it that common duct stones or even carci- 
noma are found in the absence of a previous history 
referable to biliarj- tract disease. Since the compli- 
cations develop after the original disease has been es- 
tablished, it again becomes apparent that the sooner 
cases of chronic cholcc.vstitis are subjected to cholcc.v.'- 
tectomy, the lower the mortality from the operative 
procedure will be. 

Early cholecystectomy in chronic cholec.vstitis would 
eliminate common duct stones (o.xcepting the meta- 
bolic t 5 'pe) as complications, and carcinoma of the gall 
bladder obviously could not develop in the organ's 
absence. This does not mean the advocacy of proidiy- 
lactic cholecystectomy in the absence of lesions, but it 
does indicate a serious objection to the medical treat- 
ment of cholelithiasis. Delay of operation allows for 
the development of complic.ations, the operative treat- 
ment of which raises the mortality. 

COMJION DUCT OBSTRUCTION FOLLOWING 
PREVIOUS CHOLECYSTECTOMY 

There were 55 eases of common duct obstruction 
due either to calculi or to previous operative stenosis. 
All of them showed varying degrees of jaundice. All 
of them had had previous cholecystectomy some time 
from 2 months to 9 years before admission for re- 
operation (Table II). 

Stones 

In the 3d cases in which the obstruction was due to 
stones, there was a marked increase in the transvei-se 
diameter of the common duct. In all of them the 
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Cllnical*PathoIogicaI 

Classification 

No, 

Males 

No. 

Females 

Total 
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No. Male 
Deaths 

No, Female 
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Total No. 
Deaths 

iVr Cent 
Mortality 


Chronic cholecj-stitis 

9 
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0 

3 

3 

2.30 

Chronic 

1072 

Chronic cholecystitis 
with cholelithiasis 
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7S7 
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1 
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2.3 
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with cholelithiasis 
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' 43.00 
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common duct was opened, the stones removed and 
T-tvilif dniinaffo instituted. It is oxceedinply im- 
portant, of cour.se, to remove all the .stones in the 
l)ili.'ir.v duct. Xot infrequentl.v, when one .stone is well 
lodged in the ampulla, the ducts dilate to surpri.sinRly 
larye diametor.s, and other stones may float back into 
the hepatic duct. In most in.stancc.s stones lodged in 
the ampulla can easily bo pushed back into the common 
<!uct by genlie manipulation. Occasionally, however, a 
.stone will resi.st all such attempts. Under such cireum- 
.'■■tance.s it can ea.sily bo removed by trans-duodcnal 
approach. The duodenum is opened at a point just 
above the ampulla, the ampulla is slit, the stone re- 
moved and the duodenum closed. This was clone in 
four cases in our series. There was one unusual 
case of intrahepatic lithiasis described elsewhere (2) 
whicli. besides common duct calculi, had intrahepatic 
stones, one of which was 7 cm. long and 2 cm. in di- 
ameter. Such stones despite their size may easily go 
undiscovered. Additional safeguards against over- 
looking .stoiie.s in dilated ducts (beside the usual 
prol)ing) con.si.st of palpation with the index and 
middle fingers in the foramen of Winslow while a 
curved clamp is passed through the common duct and 
through the sphincter of Oddi into the duodenum, and 
the pas.sage of a catheter to which suction is applied, 
into the common duct and up into the hepatic ducts. 
Xot infrecpiently the latter manoeuver has drawn a 
stouc down from the hepatic ducts which previously 
could not be palpated because of its intrahepatic 
position. 

When the patients are returned from the oper.ating 
room, the long arm of the T-tube is connected by 
rubber tubing to a bottle at the side of the bed for 
.'!Ubaqucous drainage. How long the T-tube .shall be 
left in situ depends upon the conditions found at oper- 
ation. If the extra-hepatic biliary passages are not 
very widely dilated at the time of operation, the T-tube 
is left in place until the biio coming through is clear 
and until the temperature has dropped to normal. It 
is then clamped off for a day or two, after which, in 
the absence of any adverse symptoms, it is withdrawn. 
If the bile ducts are found to be markedly dilated at 
operation, it is advisable to keep up T-tube drainage 


for a longer period of time. In such patients, .ns soon 
as the temperature drops to norm.nl, it is advisnbie to 
fill the biliary passages with Ihorohnnst. or other 
opaque medium, and obtain a roentgenogram for subse- 
quent comparisons. By repetition of tliis procedure 
later, it can easily be seen that one of the important 
results of prolonged drainage, ])arlicular!y if the 
patient happens to have a high sphincter of Oddi re- 
sistance, is a marked diminution in the trnnsver.se 
diameter of the exti-a and intrahepatic biliary pas.s- 
ages. Our method for determining the re.sistance of 
the sphincter of Oddi has already been de.scribed (fl). 
As a result of such comparisons it i.s seen that in the 
average case, drainage for about 12 or 1-1 days i)ro- 
duces a pronounced diminution in tlie caliber of tlie 
biliai-y passages at which time, unless the case yn-c- 
sents unusual features, the T-tube may be removed. 
Denver (4) once kept a T-tube in a common duct for 
7 years. In one of our cases described elsewhere (.'ll, 
drainage was maintained through a T-luhe for 16 
months. This case was one in which two i)rcvioiis 
operations had been performed on the gall bladder 
and common bile duct and in which, at the third oyicr- 
ation, the common duct was found to bo dilated to a 
diameter of JJ/i cm. and filled with calculi, as were also 
the hepatic ducts. The unusually slow return to a 
smaller diameter, as shown by repeated roentgeno- 
grams with thorotr.ast, was rc'nonsible for the pro- 
longed drainage. 

Stmosis 

There wore 11 cases of common duct obstruction 
with jaundice due to stricture following injury to the 
duct at the original operation. In all of them the 
stricture was excised. Then one short arm of a T-tube 
was passed into the proximal portion of the duct, the 
other into the distal por'tion and the long arm was con- 
ducted out of the abdomen. The ends of the duct were 
united by suture circumferentially over the tube, ex- 
cepting whore it was necessarj’ to allow for exit of the 
long arm. The anastomosis was i-einforced by a piece 
of omentum. The T-tube was left in .situ for G weeks 
before removal. In all, the results were sati.sfactor.v. 

Of the 34 eases of ob.struction due to stones, there 
were three deaths, or S.SCi mortality, and in the 21 
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cases of operative stenosis there was 1 death, or 4.8% 
mortality, 

CHOLANGITIS FOLLOWING BREVIOUS 
• CHOLBCYSTECTOJIY 
There were 10 other cases which, also having had 
cholecystectomies previously, were admitted suffering 
from jaundice, pain in the upper right quadrant and 
acholic stools and septic temperature. In these cases 
the common duct was found to be widely dilated, con- 
taining no stone.s, but containing pus and bile. All of 
these cases of cholangitis were treated by T-tube 
drainage of the com.mon duet. The symptoms rapidly 
subsided but the drainage tube was not removed until 
there was clinical recovery, clear bile flowed freely and 
three successive days without recurrence of symptoms 
elapsed after the external arm of the T-tube was 
clamped off. There were no fatalities. 

COMMON DUCT OBSTRUCTION BY CARCINOMA 
There were 12 cases of common duct obstruction due 
to carcinoma. Carcinoma of the duct was found in one 
instance and carcinoma of the head of the pancreas in 
11 instances. All of these cases showed a progressive 
painless jaundice but, in 20% of the cases of common 
duct obstruction due to calculi, there was also a pain- 
less jaundice, so that it might be mentioned in passing 
that Courvoisier’s Law cannot always be depended 
upon to make the differential diagnosis between carci- 
noma and stones in common duct obstruction. 

In the obstruction due to carcinoma of the duct, ex- 
cision of the carcinoma with reimplantation of the 
proximal portion of the duct into the duodenum was 
accomplished, but the patient did not suiwive. 

Carcinoma of the head of the pancreas metastasizes 
very slowly and grows relatively slowly. In a very 
large percentage of these cases, the patient suffers 
very severely from the itching of the jaundice. Many 
of them can be given relief for a long period of time 
by cholecystenterostomy and should not be denied such 
relief. Under favorable circumstances the carcinoma- 
tous head of the pancreas, with a portion of the duo- 
denum surrounding it, can be resected successfully by 
a ligation of the common duct, the establishment of a 
cholecystenterostomy and a gastrojejunostomy. Al- 
though a very formidable procedure, its applicability 
will probably increase. In the 11 cases of carcinoma 
of the head of the pancreas, there were three mortali- 
ties from cholemia despite a cholecystenterostomy, and 
one mortality following an attempt at radical operative 
removal of the head of the pancreas. 

CARCINOMA OF THE GALL BLADDER 
There were 20 cases of carcinoma of the gall bladder 
and 19 of them had long standing cholelithiasis. Four 
simply had biopsies done while IG were subjected to 
cholecystectomy. In one of the IG, the common duct 
was opened and drained after stones were removed. In 
4 instances the neoplasm had invaded the liver b}' 
direct extension, and here a portion of the liver 
e.xtending at least 2 cms. beyond the recognizable 
margins of the tumor, was removed with the latter 
and the gall bladder in one mass. In this group there 
were 9 deaths, or a mortality of 45.00%, amongst 
which were two of the cases of partial hepatectomy. 

ANESTHESIA 

All of the 1500 cases were operated under spinal 
anesthesia. If, where multiple operations are neces- 


sary, they can be performed before sensation is re- 
covered, obviously the criticism of additional anc.s- 
thesia for the complemenUil procedure cannot be held 
up as an objection. Thus in one of these cases fNo. 
32020) it was possible to do a cholecystectomy for 
stones, a Polya subtotal gastrectomy for “kissing” 
ulcer of the pylorus, an appendectomy, and a hysterec- 
tomy and bilateral salpingo-oophorectomy for fibroids 
and- chi-onic pelvic inflammatory disease, all after one 
spinal injection of neocain. Indeed, the criticism 
should be in the other direction that so often much of 
the spinal anesthesia is wasted because it endures so 
much longer than is necessary for the average jiro- 
cedure. 

That this anesthetic is safe and is ideal for biliary 
tract surgery has long been our belief on the basis of 
considerable clinical and experimental experience (5, 
G, 7, 8, 9, 10, 11). No other anesthetic gives as good 
relaxation and exposure, and both of these qualities 
greatly simplify any technical procedure. Since good 
relaxation and exposure also minimize handling and 
therefore trauma to tissues, and make smoother the 
post-operative course, no other anesthetic gives as 
easy a post-operative convalescence. 

DRAINAGE 

The problem of drainage following cholecystectomy 
is one that deserves discussion. Up to 12 years ago 
we had considerable experience with cholecystectomy 
without drainage, so that the opinion voiced here is 
not biased because of lack of trial of both methods. 
All of the cases herein reported were imutinely drained 
unless the cholecystectomy followed a subtotal gastrec- 
tomy or other gastric operation. Such cases, of which 
there were 42 instances, were closed without drainage 
because it was believed that the presence of a drain 
might have a deleterious effect upon the gastric suture 
line. All the chronic cases had a cigarette drain placed 
down into the foramen of AVinslow and all the acute 
cases had a gauze drain placed against the bed. The 
gauze was used in place of the cigarette because it was 
believed that gauze provoked a greater foreign body 
reaction and was more likely to cause a reversal of the 
IjTnph stream from the liver towards the bed, di- 
minishing the tendency for absorption from the oper- 
ativ’e field (12). The cigarette drains were removed 
in 24 to 28 hours and the gauze drains were removed 
when the temperature dropped and the drainage di- 
minished, which was usually at the end of 4 or 5 days. 

Not infrequently following cholec.vstectomy, bile ap- 
pears in varying quantities in the abdominal cavity. 
It may get there through accessory ducts to the fundus 
(13), tears in the liver bed, or cystic duct stump 
necrosis with leakage (14). It has long been knowm 
that large collections of bile may be found in the ab- 
domen without any symptoms whatsoever but, on the 
other hand, occasionally the leakage of bile into the 
peritoneal cavity is responsible for a very rapidly fatal 
biliarj’ peritonitis. In such cases the death may be 
due to two causes. Either anaerobic organisms come 
down with the bile from the liver where they have 
been quiescent, into the peritoneal cavity where they 
apparently become activated, or the action of the bile 
salts on the intestines which contain B. welchii in- 
duces permeabilit}' of the wall to these organisms so 
that they enter the peritoneal cavity. Because of such 
instances, even though they occur infrequenti}', it is 
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.T(ivi.';iW(‘ to li.Tve a means of ready exit for sueh ma- 
terial from tlie peritoneal cavity. There is consider- 
able experimental evidence favorins this viewpoint. 
Klli.s and Draystedt (15) demonstrated (tram-posilivo 
anaerobe.s as responsible for the death of dog-s into 
whose peritoneal cavitie.s piece.s of dog’s liver had been 
placed. This is not true if .sterile liver, obtained from 
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pup."! delivered by Caesarian section, is used. Andrews 
(IG) repeating these experiments concluded that the 
liver was infected by B. welchii which passed through 
the intestinal wall. Rewbridge (17) and Andrews, 
Rewbridge and Hrdrina (18) demonstrated that death 
was not due to presence of bile salts at toxic levels in 
the blood of dog.s into whose peritono.il cavities bile 
was allowed to flow or sterile bile salts injected, but 
to a Welch bacillus infection. 

In six cases which clinically simulated the almost 
invariably fatal sj’ndrome described h.v many as due 
to “Liver-Shock,” but which ultimately recovered, we 
were able to demonstrate anaerobic organisms of the 
Welch group in the biliary dischai-ge from the drain- 
age wound. On the.se grounds it is believed that our 
total mortalit.v would have been considerably greater 
if routine drainage had not been employed. 

jiultiple operations 

Much has been said about multiple operations, and 
usuall.v without an.v factual hasi.s. Our series offer.s 
considerable data on this subject. Reference to Table 
III reveals that the 1500 patients had 1G70 other oper- 
ative procodure.s performed. While the majority of 
these procedures (99G) were appendectomy, there 
were .still GS.” other operations, some of which were of 
con.^idendde magnitude or were performed for seriou.s 
dise.ase.s and which of themselvc.s c-arried a greater 


operative risk than did choloc.vslectomy itself. For 
e.xample, 22 of the .30 case.s listed under operation for 
acute pancreatitis, wliich were reported upon else- 
where (10), had a mortalit.v of 22,7fo. A review of 
mortality statistics for acute pancreatitis shows a 
range between 22 and 78%. Since all but 5 of the 30 
case.s were treated by cholecystectomy, common duct 
drainage, exploration of tiie head of the pancreas, in- 
cision of the pancre.atic capsule and drainage, it is far 
more likely that the mortalities wore due to the 
pancreatitis and other procedures than to the cholecys- 
tectomy alone. Similarly gastrectomy carries a greater 
moi-tality than cholecystectomy in chronic cliolccv.s- 
titis. 

Table IV, arranged to demonstrate the relation of 
cholecystectomy alone to cholecystectomy with other 
operative procedures, shows the greatest mortality 
to occur where tlie procedures were confined to the 
biliary tract alone. Thus, in 270 cases of cholec.vs- 
tectomy there wore 29 deatlis or 10.7%, and in G7 
cases where operation was performed for common duct 
obstruction there wore 9 deaths or 13.4%. The total 
of 337 cases showed a mortality of 38, or 11.3%. It 
is to be remembered that these cases were mainly 
those in which analysis has already shown that high 
mortalities were to be expected ; i.c., whore there was 
gangrene, perforation or common duct obstruction. 

In the series in which appendectomy was performed 
after gall bladder removal, there were 710 cases with 
25 deaths or a mortality of 8.5%. Obviously some of 
the gangrenous and perforated cases described under 
acute cholecystitis were included in this group, thus 
accounting for the high death rate. 


Tadle IV 


CIn'xificntiun 

Number 

of 

Cn.tes 

Number 

of 

Den Ihs 

Percent- 

otre 

[ Mortnilty ; 


Cholccyxlcclomy 

270 

29 

10.74 j 

Totnl of 337 
eases with 

38 deaths 

Mortality 
of 11.27re 

Operation for 
common duel ob- 
struction per sc 

67 

0 

13.43 

Cholocy.ntectomy nnd 
Appendectomy 

710 

25 

3.52 

Total of 710 
cnscs with 

2." deaths. 

Mortality 
of a.52rc 

Cholecyst rctomy, 
appendectomy when 
f ment nnd other 
operative procedures 

I 339 

j 9 

1 

1 2.65 

Total of 453 
cn«cs with 

20 deaths 

Mortality 
of 4/.n':'r 

Cholecystectomy, 
anpendoctnmy when 
rresenl nnd oper- 
r'ion for common 
ilurt dnilnnjrc. 

1 , 

! 

i 

i ” 

j i 

i 

i ! 

j O.CI 


Of greatest significance, however, arc the results in 
the group of 339 cases in which cholecystectomy was 
done, the appendix was removed if present, and G8.3 
other operations listed on Table IV were performed. 
In this group there were on!.v 9 deaths, or 2.G5% mor- 
tality. It immediately becomes apparent that any in- 
crease in mortality with multiple operations was due 
to the inherent mortality which the additional disea.se 
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or diseases fbesides that in the biliary tract) con- 
tributed, and not to such factors as “additional ex- 
posure,” additional anesthesia, or “too much sui'fcery.” 

In the group of 114 cases in which cholecystectomj-, 
appendectomy and common duct drainage were per- 
formed, there were 11 deaths or a mortality of 
Here again the inherently high death rate for patients 
with ailments for which the common duct must be 
drained is the factor in raising the mortality so much 
above that for simple cholecystectomy. 

All this again raises the questions of what consti- 
tutes shock and how much can the patient stand. A 
yardstick to measure accurately the amount of injury 
any particular procedure offers and how much injury 
a particular patient could safely be subjected to, would 
solve the problem. The obstacles for its dev'elopment 
are obvious since no two people are exactly alike, 
whether they be surgeon or patient. Thus the indi- 
vidual reaction to the problem will be varied. Some 
will say that what others now do routinely \rtth good 
results is too much, and the latter group will scoff at 
the conseiwatism of the former. And yet both may be 
correct if they but point their arguments at themselves 
and not try to be crusaders. Thus, in the hands of a 
surgeon who would need an hour to do a cholecystec- 
tomy, Case 32020 discussed under the paragraph on 
spinal anesthesia, would probably never have survived 
all the other operations. And no pressure should be 
brought to bear upon such a surgeon to take upon 


himself greater burdens than he feels he can handle. 

It would seem that such surgeons need no other 
justification than that they tried to keep within ‘Vafe 
limits.” It should be remembered, however, that 
general statements made by them about what is and 
what is not safe, may apply to them and not neces- 
sarily to all others. It is questionable, however, 
whether they should be allowed to sot the standards. 
In this connection it might be worth while to quote 
from the paper by Stone and Owings (17 — Acute 
Cholecystitis) “Standards of surgical treatment should 
be based on the course which offers the best results in 
competent hands. It is not sound policy to compromise 
principles of treatment to suit an assumed deficiency 
of skill in the medical profession.” 

We are presenting this material merely as one set 
of data on how much can bo done and what the patient 
can stand. It is significant that similar statistical re- 
ports are conspicuously unavailable. To the possible 
criticism that too much surgery was done in these 
cases, we submit not merely the mortality analysis 
but also the acknowledgement of a distinct bias in 
favor of treating the patient as a whole rather than 
being “pieee workers.” Such an attitude conserves the 
patients’ best interests by tending to diminish mor- 
biditj' through recognizing and treating accompanying 
conditions and lessening the need for and danger from 
subsequent anesthetics, operations and post-operative 
convalescences. 
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Primary Cancer of the Gall Bladder* 

By 

H. ROBERT LIEBOWITZ, M.D. 

BROOKLYN. NEW YORK 


P RIMARY carcinoma of the gall bladder is supposed 
by most clinicians to be a rare condition of interest 
only to pathologists. On the contrary, the disease, first 
describ^ by Stoll in 1777, occurs with relative fre- 
quency. The present study amends an analysis of 
twenty-eight cases to the existing literature. 

INCIDENCE 

Figures from mortality, autopsj' and surgical 
sources indicate an appreciable incidence of the dis- 
ease. It is estimated that carcinoma of the gall bladder 

*From the Kintre County Hospital and Cancer Institute, of the De- 
partment of Hospitals, 
submitted April 26, 1939. 


ranks fifth to sixth in frequency in malignancy of the 
digestive organs, and is encountered in 0.4 to 0.85 per 
cent of all necropsies. Kaufmann (20) adds that the 
condition comprises five per cent of all cancers e.x- 
amined after death. In the tables of autopsy material 
compiled bj- Von Wolff and Berenesy (2) from many 
authors, cancer of the gall bladder constitutes between 
8.5 to 10.8 per cent of all carcinomata in women. 
Graham (14), from mortality statistics from the 
Bureau of Census, estimates that the disease accounts 
for eight to ten per cent of all carcinomas, and that 
its incidence for the general population is nine per 
■one hundred thousand. Boyce and McFetridge (4) 
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compute its surgical incidence to be 1.12 per cent in 
the course of 35,054 operations on the organ. 

AGE AND SEX 

Like gall bladder disease in general, carcinomatous 
involvement predominates in women. The present 
series of twenty-eight cases entails twenty-three 
females and five males in the i*atio of 4.6 to 1.0, which 
is within the limits of the accepted average. Smithies 
(37) in all the literature appears to be. the only 
dissenter. His series of twenty-three cases included 
sixteen males and seven females. 

The youngest patient on record is a twenty-two year 
old male, described by Proescher (31). However, its 
authenticity is doubted. Rhodes and Greenblatt (33) 
cite a case in a twenty-four year old negress in whom 
calculi were absent. The oldest patient is apparently 
that of Illingsworth (15) who reported the disease in 
a ninety-five year old female. 

Ewing (8) cites an average age incidence of 58 
years. In the present study the highest incidence oc- 
curred in the sixth, seventh and eighth decades, the 
average age being 64.1 years. The average age of the 
male patients equalled 68 years, while that of the 
females was 62.4 years. The distribution in the 
.various age groups were: 

3 cases — 5th decade 

8 cases — 6th decade 

7 cases — ^7th decade 

8 cases — 8th decade 

2 cases — 9th decade 

The youngest patient was forty-seven years of age, 
the oldest eighty-nine years. 

It may be noted that carcinoma of the gall bladder 
has an onset later in life compai’ed to cancer in 
general, and fortunately is a disease of advanced age. 

ETIOLOGY 

Considerable interest has been displayed in the 
causal I’elationship of cholelithiasis and cholecystitis 
to cancer of the gall bladder, engendering much specu- 
lation and also experimental stud}^ 

Calculi occur with appreciable frequency in gall 
bladders that are the seat of a malignant growth. The 
following table shov/s an incidence varying from sixty- 
two to one hundred per cent. 


Judd and Gray 

fl8) 

212 cases 

64.6% 

Janowski 

(17) 

40 cases 

100.0% 

Illingsworth 

(15) 

50 cases 

62.0% 

Putterer 

(11) 

209 cases 

70.0% 

Lentze 

(25) 

890 cases 

83,0% 

Musser 

(28) 

100 cases 

69.0% 


In the present series, 20 out of 28 gall bladders or 
71.4 per cent, harbored calculi. It is conceivable that 
stones may have been present at some time in the 
eight stoneless cases. 

The intimate relationship, moreover, may be viewed 
in a converse manner by observing the incidence of 
carcinoma in gall stone cases. 


Fawcett and Rippman 

( 9) 

592 cases 

8.1% 

CA 

Candler 

( G) 

315 cases 

0.6% 

CA 

Schroeder 

(35) 

141 cases 

14.0% 

CA 


As might be expected, females carried a higher inci- 
dence (Lontze). 

The view has been espoused that the calculi may 
have formed in response to the neoplastic growth. 


However, such idea is disavowed, but only inferenti- 
ally, by the study of the incidence of stones in second- 
ary carcinomata of the gall bladder. In Rolleston’s (34) 
and Siegert’s (36) combined series of twenty-six cases, 
calculi occurred only three times, while the incidence 
in thirty cases of Graham’s (14) equalled eight per 
cent. Nevertheless, it may be noted that the occurrence 
of stones in secondary cancer of the gall bladder is 
well within the limit of incidence of cholelithiasis in 
genei'al autopsy material. 

To determine whether calculi may be an etiological 
agent in the pathogenesis of carcinoma, Kazama (21), 
in 1922, deposited foreign bodies including suture ma- 
terial, stones, etc.,' into the gall bladders of_ dogs, 
guinea-pigs and rabbits. In those containing the 
calculi, papillomatous formations and adenocarcino- 
mata were found, and also what'appeai*ed to be raetas- 
tases in the liver. Leitsch (24) subsequently con- 
firmed the work of Kazama. However, Gioja (13) 
failed to duplicate the findings of the latter investi- 
gators. Burrows (5), in an experimental inquiry into 
the association of stones and primary carcinoma of 
the gall bladder, demonstrated that the mucosa of 
gall bladders containing implanted calculi undergoes 
marked proliferation even with penetration into the 
liver. Such sequence of events he defined as an ex- 
ample of cholecystitis glandularis proliferans, which 
hitherto had been misintei*preted as malignancy. 

Ewing (8), from a pathological viewpoint, is of the 
opinion that precancerous changes are often pro- 
nounced in cases of cholelithiasis, which, by erosion, 
produce areas of atypical glandular epithelium^ show- 
ing numerous mitoses, evidently the beginning of 
carcinoma. Smithies (37) believes that no du'ect re- 
lationship between stones and cancer has been proved. 
Newman (29) feels on statistical grounds that both 
carcinoma and stones are due to cholecystitis, and not 
the cancer to stones, , . 

The relationship of cholelithiasis to the carcinoma 
appears to be controversial. However, it, may be 
pointed out that calculi in the same age group of the 
population occurs only in about ten per cent of cases, 
while its incidence in carcinoma of the gall bladder 3S 
about seventj’’ per cent. Such variation in incidence 
appears to confer upon calculi some supporting eti- 
ological or intermediate role in the genesis of the 
neoplasm. Moreover, the etiologic I'ole of gall stones 
is demonstrated by the striking preponderance of 
primary carcinoma in women. In addition, it is prob- 
ably not the mechanical irritation of the concremenls 
that acts as a direct cause of cancer formation in the 
gall bladder, but rather- the chronic regenerative 
process accompanying it, coinciding with the age 
during which the organism displays a general dis- 
position to cancer formation (Bottiger (3)). 

The concept of chronic inflammatoiy cholecystitis as 
a precursor of malignant change finds much support 
and is believed to play a formidable role in the d^(^ 
velopment of cancer of the gall bladder. Illing.sworth 
(15) states that a pre-existing cholecystitis^ appears 
to be the invariable rule in the disease, and. is one o 
the most pei-fect examples of a malignant growth 
arising as a result of chronic irritation. Ewing t8) 
adds that the scirrhous character of early growths of 
the gall bladder has a chronic productive inflammation 
as an antecedent factor. It is, however, of interest to 
note that in the series of carcinomata of the gall 
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bladder repoi'ted by Boyce and JIcFetridpre (4) from 
the Charity Hospital of New Orleans, the incidence of 
the disease is practically equal among the white and 
negro races, whereas the ratio of cholecystitis in 
whites and negroes is 1 to 6 respectively. From this 
the inference that cholecystitis is not necessarily an 
etiological factor, may be dra\ra. 

While papillomas do occur in the gall bladder, they 
are rarely believed to antedate a carcinomatous 
growth. Philips (30) records malignancy in onl}’ one 
of five hundred papillomata of the gall bladder, and 
even in this sole instance it was conjectural as to 
whether the neoplasm arose from a papilloma. 

PATHOLOGY 

The most frequent sites of origin of the tumor are 
at the fundus and neck of the viscus. In the majority 
of cases, the gro^vth is so extensive that the original 
site cannot be determined, a condition prevailing in 
nineteen or 67 per cent of the present series. In only 
nine patients was the neoplasm sufficiently localized, 
four occurring at the fundus and five at the neck. 

Carcinomata occurring at or near the neck fre- 
quently interrupt the continuity of the lumen of the 
gall bladder by contraction of its growth or by ex- 
tension into the cystic and common ducts resulting in 
obstruction. Too, a relative stenosis of the neck by 
neoplasm may be completed by the secondary im- 
paction of a calculus with associated inflammation and 
edema which occurred in one case. llTien the growth 
embraces the neck of the organ, symptoms acci-ue 
readily, and often cause an acute surgical picture. At 
operation the pathology may go unrecognized, simple 
drainage being instituted (vide infra). 

The fundus is subject to irritation by stones by 
virtue of its dependency. Neoplasms arising at the 
fundus or along the lateral walls are more silent in 
their clinical e.xpression and first become manifest 
when regional infiltration or metastases supervene. 

Pathologically, carcinomas of the gall bladder may 
be classified into the adenocarcinomata and squamous 
types. The former may be subdivided into the papil- 
lary, the colloid or gelatinous, and scirrhous types. 

Scirrho7is Adenocarcinoma: This is the most 
common neo])lasm encountered, and is represented in 
the present series b 5 ’’ 15 or 53.5 per cent of the cases. 
The grow-th starts as a localized thickening or ulcer- 
ation in the mucosa, and a notable feature is the asso- 
ciated proliferation of cellular connective tissue. The 
earliest tjqje observed in the present study consisted 
of a hard indurated area, the size of an olive, situated 
near the neck of the gall bladder. It is interesting 
that even in such an apparent early stage a metastatic 
nodule was simultaneously present in the liver. 

The growth progressively infiltrates and invades the 
organ and the walls become thickened and firm. The 
viscus may shrink extensively or contract to a rock- 
like consistency with obliteration of its lumen. 

Involvement of the regional nodes and liver occur 
early, as witnessed by the above case. 

Papillary Ade72ocarcino7na: This type occurred in 8 
or 28,5 per cent of the cases. The tumor manifests 
itself as an abundant papillaiy overgrowth extending 
into the lumen of the gall bladder which it soon crowds 
and fills. The neoplasm is quite bulky and may reach 
e.xtensive proportions. In one case, the growth ap- 
peared as a pedunculated and lobulated mass situated 
at the fundus. 


Degeneration, necrosis and infection frequently 
supervene, and liemorrhagc is not unknown. The walls 
then become soft and friable, and on section the organ 
appears black, grayi.sh-green or yellow in coloi', and 
sometimes mushy and foul. 

Colloid or Gelatinous Adenocarcinoma : There were 
three such neoplasms in the present study. The growth 
also is soft and bulky, and frequently reaches con- 
siderable size, the entire gall bladder being replaced 
by a soft caseous tumor mass. Early spread and ex- 
tension to the neighboring organs is common. 

Epidermoid Carcinoma: Epidermoid carcinoma, the 
least common variety of cancer of the gall bladder, 
was encountered twice. The growth transformed the 
organ into a firm mass with thickened walls, and in 
both acute infection supervened, one exhibiting an 
associated acute cholecystitis, empyema and suppu- 
rative cholangitis. The occurrence of squamous or 
epidermoid cancer is explainable only by a proce.ss of 
metaplasia from cylindrical epithelium of the mucous 
membrane. In one of the cases such transition could 
histologically be studied. The same specimen, most 
e.xtraordinarily, revealed the pre.sence of typical 
prickle cells and also cell nests of epithelial pearls. 

JIANNER OF SPREAD 

Cancer of the gall bladder spreads principally by 
three routes — direct extension by contiguity, via the 
IjTnphatics, and by way of the blood stream. In ad- 
dition, peritoneal transplantation does occur, and in 
the experience of Ewing (8), the sheaths of the nerve 
trunks have formed a frequent avenue of dissemi- 
nation in his cases. 

The gall bladder has a rich network of lymphatic 
vessels that anastomose with those of the adjacent 
hepatic surface and drain into the nodes about the 
cystic and common hepatic ducts. The lining also has 
an abundant submucous plexus of lymphatics (Sudler 
and Clermont (43)), and a profuse subserous network 
of ves.sels is also present. 

The cystic and periportal nodes in the present series 
were most frequently involved, followed by those about 
the head of the -pancreas and in the retroperitoneal 
tissues. In one case, spread to the retroperitoneal 
nodes was massive and conglomerate, and reached 
such proportions as to cause displacement of the duo- 
denum and pyloric poi-tion of the stomach anteriorly 
and laterally, with almost complete obstruction of the 
latter. 

Neoplastic involvement of the nodes at the hilus of 
the kidney was twice observed. On one occasion, 
neither the trachea nor the esophageal nodes were 
spared. Involvement of the supraclavicular nodes has 
been reported. 

Intimate association of the structures in the right 
upper portion of the abdomen permits extensive 
spread by contiguity. IMoreover, the omentum and 
peritoneum become adherent to the organ-containing 
tumor in the early stages of growth, and thus serve 
as intermediate channels of dissemination. 

The liver suffered most consistently and extensively 
from neoplastic invasion, and was involved in twenty- 
three or 82.5 per cent of the series. In the five re- 
maining c,ases, metastases were judged to be absent 
only grossly. In the majority of cases, hepatic involve- 
ment was of the disseminated variety, from one to 
numerous nodules studding the entire organ. Direct 
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infiltration of the liver was also observed. The entire 
quadrate lobe was twice replaced by tumor tissue, and 
in one instance, almost the entire right lobe was di- 
rectly and massively infiltrated. 

By contiguity, the growth spreads along the cystic 
and into the common hepatic duct, occasionally into 
the hepatic duct, and has even been described to ex- 
tend into the liver in this manner. The cystic and 
common ducts are often partially or completely oc- 
cluded by neoplastic tissue, filling their lumen or in- 
filtrating their walls and periductal structures. 

By direct spread, the stomach and duodenum may 
be invaded, even down to the mucosa, and in one case 
such invasion precipitated a massive gastric hemor- 
rhage. Nodules were found in the transverse meso- 
colon, in the wall of the transverse colon, and on two 
occasions the pancreas was e.xtensively infiltrated, 
causing displacement of the duodenum laterally. Pea- 
sized nodules in one case were found invading the wall 
of the inferior vena cava; nor was the portal vein 
exempt in two instances. 

Peritoneal involvement, a frequent occurrence, was 
twice sufficiently extensive to cause a fatty (chjdi- 
form) type of ascites as a result of cellular degene- 
ration of the secondary growths. 

Via peritoneal transplantation nodes were found in 
the sigmoid and in the serosa of the Fallopian tubes. 

Spread by way of the blood stream does occur di- 
rectly or via the portal system. The skeletal system- is 
usually spared by biliary carcinoma. However, in one 
case, pathological fracture with collapse as a result 
of metastases occurred in the first lumbar vertebra. 
Beadles d) has reported a case with metastasis to a 
rib. Involvement of both adrenals occurred twice, one 
gland being entirely destroyed by cancerous tis.sue. 
Warthin (40) has cited a case of carcinoma of the 
gall bladder with e.xtensive destruction of the adrenals, 
causing adrenal insufficiency and simulating Addison’s 
disease. 

The pleura and both lungs were studded with tumor 
nodules in two cases. One kidney and_ one ovary re- 
vealed parenchymatous involvement. Curiously enough, 
metastases to the spleen occurred in one case. 

PAST HISTORY 

A relevant past history was elicited in ten (34 per 
cent) cases, ranging from 3 to 30 years, and varying 
from vague dyspepsia to well-defined attacks of biliary 
colic. It is significant that five patient were perfectly 
well prior to the onset of the present illness, and when 
hospitalized had been ill for 22 days, 2 months, 6 
months, 6 months and 7 months, respectively. 

CLINICAL PICTURE 

It may be stated peremptorily that there are no 
pathognomonic signs or symptoms distinctive of carci- 
noma of the gall bladder. Lancereau.x (23) sympto- 
matically divides the disease into a biliaiy form 
featuring dyspepsia, an abdominal mass, jaundice and 
pyrexia; and an hepatic form in which a rapidly en- 
larging liver is the salient finding. Rolleston (34) 
distinguishes three classes of symptoms: those asso- 
ciated with a pre-existing cholelithiasis ; those arising 
because of regional and distal spread; and the local 
effects of malignant disease. 


The present series of cases may be divided into five 
classes in terms of the presenting clinical picture and 
in the light of the many miscellaneous diagnoses that 
were originally suggested. In such manner the protean 
manifestations of the disease and its differential diag- 
nosis may be jointly illustrated. 

1. The first and most common group of patients 
fitted into an obviously malignant picture, clinically. 
The primary sites suggested to the clinician in order 
of frequency were: stomach, large bowel, pancreas, 
gall bladder, kidney and ovaiy. A correct diagnosis of 
cancer of the gall bladder was made only once. In 
three cases it was merely one of the sevei-al diagnoses 
mentioned. 

2. In this class of patients a diagnosis of chronic 
cholecystitis with or without lithiasis was made most 
constantly. An associated common duct stone was 
suggested in one-half of these cases. Pain in all its 
variations was the outstanding symptom. Occasionally 
groups one and two overlapped. 

3. Four patients presented a picture of an acute 
surgical nature, consisting of severe right upper ab- 
dominal pain, marked tenderness, muscular rigidity, 
and associated chills and fever. The preoperative diag- 
nosis in all cases was acute cholecystitis and choleli- 
thiasis with empyema of the gall bladder. It is inter- 
esting to note that in three of the patients a diagnosis 
of carcinoma was first made histologically, the signs 
of infection and inflammation evidently overshadow- 
ing those of neoplasia. In the fourth patient, an oper- 
ative diagnosis of subhepatic abscess was made, with- 
out suspecting malignancy of the gall bladder. 

4. Two , patients simulated a clinical picture of 
portal cirrhosis with marked ascites that required 
frequent paracentesis. 

5. The last group comprised two patients that 
sought hospitalization because of a symptomless right 
upper quadrant mass. In three cases, carcinoma of 
the gall bladder was an incidental finding at necropsy, 
the patients dying of congestive heart failure, caseous 
pneumonic tuberculosis, and as a result of an auto- 
mobile accident, respectively. 

The m.ajor signs and symptoms may be more fully 
analyzed as follows: 

Pain 

Pain was the most frequent and constant symptom, 
present in 19 (67 per cent) cases, in 17 of which 
calculi were an added finding. The pain ranged from 
a mild right upper quadrant and epigastric distress 
or ache to a severe and prostrating colic with asso- 
ciated nausea, vomiting, and radiation to shoulder 
and back, indicating a peritoneo-cutaneous tj-pe of 
distribution. The pain was either constant, remittent 
or intermittent in rhjffhm. If pain had been present 
in the past history of the individual, it now dominated 
the clinical picture by its greater intensity, constancy 
and frequency. 

Mass 

A definite palpable mass was noted in 17 (GO per 
cent) cases. The mass was usually described as’ firm, 
of an irregular outline, and more often than not, with 
associated tenderness. When the growth was not 
bound doum by adhesions or regional infiltration (6 
cases), it moved in the phases of respiration and was 
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ballotable. In 2 cases, the neoplastic mass was promi- 
nently visible. 

Ascites 

Appreciable ascites was evident in 6 cases, and in 
two was massive and of a chyliform nature. 

Jaundice 

Jaundice occurred in 13 (46 per cent) cases. In 4 
it was present at the onset, and in one case was the 
sole complaint. In all patients, e.xcept one, the jaundice 
was progressive. In the latter, intensive jaundice 
disappeared because of spontaneous formation of a 
cholecyst-duodenal fistula (vide infra). 

The icterus was, in all cases, obstructive in type and 
due to occlusion of the common duct by malignant in- 
filtration, or by compression of the duct by neoplastic 
nodes or cancerous quadrate lobe. In not a single 
instance was a calculus found in the extra-hepatic 
ducts. Once jaundice made its appearance, life ex- 
pectancy was very short. 

Weight Loss 

Loss of weight was a prominent symptom and oc- 
curred in 18 (64 per cent) cases. The loss of flesh was 
not a gradual decline, but usually a rapid fall. One 
patient, who hitherto had been in robust health, lost 
sixty pounds over a period of five months. The average 
weight loss ranged between fifteen to tiventy-five 
pounds. Rehfuss (32) states that after an acute gall 
bladder attack there may be a pronounced weight loss, 
especially if pancreatic disease is concurrently present. 
He further adds that continued weight loss associated 
■with upper abdominal indigestion, particularly during 
middle age, should give rise to a suspicion of ma- 
lignancy of the stomach, pancreas or colon. A note- 
worthy addition as a primary site of cancer is 
certainly the gall bladder itself, and it deserves to be 
stressed. 

COMPLICATIONS 

Infection and acute cholecystitis may supervene in 
the carcinomatous gall bladder and proceed to em- 
pyema, perforation, local abscess formation and suppu- 
rative cholangitis, and regional or general peritonitis. 
Such train of events occurred in seven patients, the 
pathologj’ of which is succintly outlined. 

1. Malignant lesion near the neck of the gall 
bladder in which a stone was impacted. Lumen filled 
with two ounces of thick purulent material. The cystic 
duct was absolutely occluded by malignant tissue. 

2. Gall bladder surrounded by many dense ad- 
hesions. Incision into its wall revealed contents of 
heavy thick purulent material with stones. At post- 
mortem the biliary ducts were dilated and filled with 
pus. Multiple liver abscesses were present. 

3. Gall bladder enlarged, walls thickened and ede- 
matous, and contained a few centimeters of thick pus. 
A perforation "svas present two inches above the fundus 
into the liver bed forming an abscessed cavity con- 
taining about 250 cc. of thick yellow creamy pus. An- 
other perforation was present anteriorly, and sealed 
off by omentum. Many stones were present. 

4. Thick-walled gall bladder containing stones, pus 
and a walled-off perforation with abscess formation. 
A stone impacted the cystic duct. 


5. Hard mass surrounded by many dense adhesions 
and omentum. Mucosa was dark red and hemorrhagic. 
A perforation was present in the fundus with a stone 
protruding. 

6. Soft, friable, necrotic mass about and communi- 
cating with gall bladder. Pus exuded on pressure. 
Many stones present. 

7. Necrosis, dissolution and perforation of the ma- 
lignant gall bladder wall, which, with the adjoining 
organs, formed a grayish, green, foul and gangrenous 
mass in the upper abdomen. Generalized peritonitis 
with pockets of pus between the intestinal coils. Calculi 
were present. 

Thus there were seven cases of concomitant em- 
pyema of the gall bladder. Five had perforated, in 
one of which suppurative cholangitis and multiple 
hepatic abscesses were also present, and another re- 
sulted in generalized peritonitis. It is interesting to 
note that stones were present in all cases. In four of 
the cases that came to operation, the surgeon did not 
suspect a malignancy to be present. 

An unusual case of cholecyst-duodenal fistula for- 
mation occurred, presenting an interesting clinical 
picture, and meriting a brief account. 

A seventy-five year old female complained of con- 
stant aching epigastric and right upper quadrant pain 
of si.x months duration, with associated nausea and 
vomiting. There was a weight loss of twenty pounds. 
Six months subsequently, jaundice appeared and soon 
deepened markedl.v. On examination, a large ma.«s was 
present in the right upper quadrant and right loin. A 
nodular liver was palpable three finger breadths below 
the costal margin. Flatplate of abdomen showed many 
stones in the gall bladder region. Six days before 
death, the patient experienced a massive hematemesis 
and subsequent tarrj’ stools, after which the jaundice 
rapidly declined. At necropsy, the gall bladder wall 
was thickened and composed of friable white tissue, 
which e.xtended without a line of demarcation into the 
surrounding liver. The lumen contained yellowish 
necrotic tissue. On the right lateral wall of the de- 
scending duodenum, a round ulcer was found. The 
edges were not undermined, and the base consisted of 
a necrotic, yellowish-white tissue, through which a 
fistulous tract e.xtended into the lumen of the gall 
bladder posteriorly. Histologically, the fistulous tract 
was lined by numerous islands of neoplastic cells. 
Several groups of tumor cells invaded the wall of the 
duodenum. The common bile duct was practically de- 
void of lining epithelium, its wall was fibrotic and 
surrounded by numerous tumor nodules. Many stones 
were present in the gall bladder. 

DIAGNOSIS— TREATMENT— -PROPHYLAXIS 

It must be confessed that an accurate diagnosis of 
cancer of the gall bladder in its early stage.*! is really 
a happy guess, and is most often attendant upon the 
development of cachexia or evidence of metastases. 
The gall bladder is not a vital or essential organ. 
Cancer growth may progress uninterruptedly and ex- 
tensively before there is clinical expression of its 
presence. A mass in the right upper quadrant with 
associated pain, particularly in a woman in the seventh 
to eighth decade exhibiting significant weight loss and 
radiographic evidence of calculi, should suggest the 
diagnosis. However, such criteria do not embrace all 
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cases and merely recogni 2 e the advanced phases of the 
disease. 

Even at the operating table, the pathology may be 
masked by an associated acute inflammatory process 
such as occurred in four of the present cases. Surgeons 
evidently must be more alert to detect its presence, 
and mindful that behind an acute surgical condition 
in the gall bladder, cancer may be lurking; and also 
that malignancy may develop in a gall bladder that 
had been previously subjected to cholecystostomy. 

Cholecystography has not materially assisted in the 
diagnosis, the customary finding being a non-visu- 
alized gall bladder, borne out by the present study. A 
flat plate revealed calculi in only six instances. Taterka 
(39) reported one case in which there was a filling 
defect of the outer wall and an indentation of the 
inner wall of the gall bladder, following the Graham 
Test. 

Kalk (19) believes that laparoscopy is justified to 
exclude the suspicion of cancer of the gall bladder, 
which he has seen repeatedly. Such procedure, while 
useful in visualization of lesions about the fundus and 
of metastatic nodules in the liver, -will not detect early 
neoplasms about the neck of the gall bladder. 

The difficulties in diagnosis obviously portend a 
gloomy prognosis. The average duration of life in 
nineteen patients who had died equalled 4.47 months 
from the onset of what apparently was the present 
illness, certainly an abbreviated course. Sixteen cases 
came to operation. In eight, the abdomen was system- 
atically opened and closed. In six cases, cholecystec- 
tomy was performed; one died post-operatively in 
pulmonary edema; two succumbed after six months; 
one patient is living one year later with inception of 
severe jaundice and little life expectancy; one patient, 
who had an additional choledochotomy is living seven- 
teen months; another, who had a cholecystostomy one 
and one-half years previously, has not been heard 
from. In two patients, cholecystostomy was performed; 
one is living one and one-half years later; the other 
died six months subsequently of multiple liver ab- 
scesses. 

Rhodes and Greenblatt (33) report one patient 
living after five years. Gibson (12) reports 100 per 
cent mortality from the New York Hospital, and Stout 
(38) has had the same experience at the Presbyterian 
Hospital in New York. In Smithies series, 21 patients 
died immediately or within eight months of operation. 
However, Magoun and Renshaw (27) report seven 
cases which were living five years post-operatively, 
and Webber (41) cites twelve cases which survived 
more than two years. 

It appears that carcinoma of the gall bladder is 
necessarily a fatal disease, unless the groM’th can be 
removed by surgical extirpation, a procedure usually 
not feasible because of the extent of the disease, when 
it reaches the hands of the surgeon. Such arguments 
are used by the exponents of prophylactic surgery, 
who would remove all gall bladders containing calculi 
in patients within the cancer age. Graham (14), who 
considers gall stones as a definite precancerous lesion, 
contends that four to five per cent of women wdthin 
the cancer age with calculi will develop cancer of the 
gall bladder. His operative mortality from cholecys- 


tectomy is 1.5 per cent, which is about one-fourth of 
the danger of developing cancer, and he further states, 
"From the standpoint of cancer prevention, it would 
seem our duty to inform patients with gall stones, 
that in general, they have a greater chance of dying' 
from carcinoma of the gall bladder than they would 
have by a properly performed operation.” In view of 
the almost hopeless outlook for patients with carci- 
noma of the gall bladder, such argument does not lack 
recommendation. However, it is probable that if such 
a view point were generally adopted, the mortality 
from cholecystectomy would likely exceed the incidence 
of the disease. Moreover, as Eliason and North (42) 
have pointed out, the incidence of carcinoma of the 
gall bladder (estimated to be one to two per cent of 
all cases of diseases of the gall bladder and its ducts) 
is less than the mortality of the best elective cholecys- 
tectomy, and the removal of silent stones cannot there- 
fore be urged on the grounds of their threat to the 
development of cancer. 

CONCLUSIONS 

1. Carcinoma of the gall bladder occurs more often 
than is commonly supposed; predominates in women, 
and is more prevalent in the later decades of life, the 
average age of the present series being 64.1 years. 

2. Opinion is disposed to view calculi as a source 
of irritation, and in conjunction with inflammatory 
cholecystitis, to play a role in the genesis of the 
growth. Stones occurred in 71.4 per cent ,of the cases 
reviewed. 

3. The fundus and neck of the viscus are the most 
frequent sites of origin. Pathologically, the series con- 
sisted of 15 scirrhous, 8 papillary and 3 colloid adeno- 
carcinomata; and 2 epidermoid carcinomas. In one of 
the latter, typical prickle cells and nests of epithelial 
pearls were present, 

4. Carcinoma of the gall bladder spreads princi- 
pally by contiguity, the lymphatics, by way of the 
blood stream, and also via peritoneal transplantation. 
The liver is most frequently implicated by secondary 
grovdihs. Despite the rarity of skeletal involvement, 
metastases occurred to a lumbar vertebra. Splenic 
metastasis was obseiwed once. Other sites of spread 
have been described. 

5. The cases have clinically been divided into five 
groups: one with evident clinical stigmata of ma- 
lignancy; another with signs and symptoms .ap- 
parently that of cholecystitis and cholelithiasis; two 
cases simulated portal cirrhosis; an important group 
that presented an acute surgical picture; and a final 
group with sole complaints of symptomless right upper 
quadrant mass, or in whom the neoplasm was an inci- 
dental necropsy finding. 

6. Pain was the most frequent and constant 
symptom, and was present in 67 per cent (19) of 
cases, in 17 of which calculi were associated. A m.iss 
was noted in 60 per cent of c.ases, and jaundice, of the 
obstructive type, in 46 per cent. Rapid weight loss 
was a significant finding. 

7. The cases have been characterized by a high 
incidence of surgical complication, the pathology of 
which has been outlined. Acute suppui'ative cholecys- 
titis and empyema supervened in seven cases, five gall 
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bladders of which perforated with subsequent regional 
or generalized peritonitis. One patient developed a 
spontaneous cholecyst-duodenal fistula. 

8. Operative results have been ominous, only one 
of sixteen cases submitted to surgery presenting a 
possibility of cure. Carcinoma of the gall bladder is 


an insidious disease, eludes early diagnosis, and is 
usually recognized in its later stages, when surgical 
extiipation is not feasible. Prophylactic removal of 
gall bl.adders containing calculi has been advocated. 

9. Possibility of the presence of cancer of the gall 
bladder is emphasized both to surgeons and clinicians. 
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Clinical Study of a New Synthetic Spasmolytic Drug: Diphenylacetyl- 

diethylaminoethanol' 


By 
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and 
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CHICAGO, ILLINOIS 


R ecently we have reported on the pharmacolo- 
gical properties of Diphenylacetyldiethylaminoe- 
thanol (for shortness called “T”) (1). Its marked 
spasmolytic properties, combining those of atropine 
and papaverine, encouraged us to try this drug on a 
variety of pathological conditions in man. While we 
found that T is no panacea for all spastic or painful 
sjTnptoms of the gastro-intestinal tract, such striking 
positive results were obtained in a number of con- 
ditions, that we feel justified to publish this report. 
It substantiates favorable reports from abroad (2) 
and from this countrj* (3), and adds new observations 
of our own. 

Our subjects were patients from the free medical 
clinics and from the wards of Michael Reese Hospital 
and a few private patients. T was administered by 
mouth or by hypodermic injections. The optimal dose 

^Supplied by the Ciba Company under the trade name of Trasentin. 
lAid^ by the Rosalinda Klein Fund. 
tMichaol Reese Hospital, Chic.apo, 111. 
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by mouth was found to be 150 mgms. (2 pills each of 
75 mgms.) usually given 30 minutes before meals; by 
subcutaneous injection 75 mgm, (1 ampoul). All 
cases reported were controlled with other methods of 
therapy. Case reports will be given only to illustrate 
tjTiical and interesting conditions. Negative findings 
are not reported. 

RESULTS 

A group of 12 patients with gastric or duodenal 
ulcer, two patients with marginal ulcer following 
subtotal gastrectomy, 12 patients with hypertrophic 
gastritis, and 9 patients with irritable colon were 
treated ivith T. In these three groups beneficial effecte 
were obtained, but in no higher percentage than with 
other methods of therapy, and therefore the cases will 
not be discussed in detail. We want to state, however, 
that T produced relief or improvement in a number of 
cases, in which the usual therapy, that is diet, .alkalies, 
bismuth and atropine, were not of much help. 
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Two patients suffering from disturbing symptoms 
of biliary dyskinesia following cholecystectomy for 
stones and one patient suffering from cholelithiasis, 
obtained temporary relief with T while ordinary 
therapy was of no avail. After six weeks of medication 
T was discontinued while the patients were advised to 
be careful with their diet. Occasional upsets, which 
occurred usually with dietary indiscretion, ai'e being 
successfully treated with T. 

The last group represents five cases of great inter- 
est, to be discussed in detail. All of them suffered 
from intractable diarrhea, due to a great mechanical 
interference with normal function of their intestinal 
tract. 

Case 1* is a white man, 21 years of age. A few days 
after recovery from the resection of fifty inches of ileum 
caught in an internal hernia, he began to have 10 to 20 
watery stools a day. The diarrhea could be reduced only 
with paregoric, and kept up at 5-10 diarrheal stools per 
day for 7 months in spite of various forms of treatment 
including diet and atropine. X-ray examination showed a 
hypermotility of the bowel. No parasites or ova could be 
found in the stools. On giving 75 mg. of T t.i.d. before 
meals the diarrhea immediately stopped and has returned 
only when no T was taken for 2 days. During the follow- 
ing month the patient was able to i-educe the dose to 2 
tablets in 3 days (50 mgms. per day). He has 1-2 bowel 
movements per day; the first one, in the morning, is of 
normal consistency and appearance, the second one soft, 
but formed. He has been gaining weight steadily and 
three months after beginning of taking T has been work- 
ing full time which he had been unable to do since his 
operation. 

Case 2 is a white man, 42 years of ago. In February, 
1938, he was operated for intestinal obstruction, and a 
carcinoma of the jejunum was resected. A cecostomy had 
been made previously. Nine days after operation oral 
feeding was begun. The discharge from the cecostomy in- 
creased, and became watery and brownish, containing food 
eaten shortly before, and was more or less continuous. 
Five days afterwards, medication of T, 150 mgms. t.i.d., 
30 minutes before meals, was started. On the second day 
of this regime, the amount of drainage from the fistula 
receded considerably; the third day a moderate amount of 
soft, light brown fecal material was discharged through 
the fistula; nine days later, small bro^vn soft stools were 
evacuated, and from 2 weeks on after the beginning of 
medication, 1-2 formed brown stools were evacuated daily 
through the cecostomy. The patient gained considerable 
weight, and was out of bed and went home to recover for 
closure of the fistula. 

Case 3 is a white man, 22 years of age, in whom four 
weeks after the closure of an ileostomy (terminal ileitis, 
resection of lower ileum) an ileal fistula had formed, 
which discharged large amounts of fecal, fluid material. 
Therefore, two days after beginning of this discharge and 
considerable dehydration of the patient, administration of 
T was begun. In view of the great loss of fluid and food 
through the fistula, T was injected s.c., 75 mgms. (1 
ampoul) t.i.d., 30 minutes before meals, and once at night. 
On the second day of medication the volume of discharge 
from the fistula diminished considerably and was of soft 
consistency. Three days later, the discharge was moderate, 
partly soft and partly liquid, usually 3 times per day. At 
that time, oral administration of T was started, 2 tablets 
(150 mgms.) of T being given t.i.d., 30 minutes before 
meals. Three days later, small amounts of formed stools 
were evacuated twice daily from the fistula; 5 days after 
this the ward ran out of T and the patient did not get 
any for one day; large liquid stools appeared. The next 

*We wish to thank the membera of our surcical staff for the permis- 
sion to administer T to some of their patients. 


day T was available, and from then on a formed fecal dis- 
charge from the fistula occurred once to twice daily. 

Case 4 is a white man, 42 years of age, in whom an ileal 
fistula developed following closure of an ileostomy done 
after resection of a carcinoma at the ileo-cecal junction. 
A considerable discharge of semi-liquid stools began from 
the fistula. Following our previous experience, medication 
of T was given immediately: two tablets (150 mgms.) per 
os t.i.d., 30 minutes before meals. From the second day 
on of this regime moderate amounts of soft, formed stools 
were discharged from the fistula. 

Case 5 is a white woman, 19 years of age, in whom after 
appendectomy, oophorectomy and salpingectomy and later 
colpotomy, two fecal fistulas had formed; one from the 
appendectomy wound, and the other from the vagina. July 
12 the patient was emaciated and dry due to constant and 
considerable loss of fluid from both fistulas, and undigested 
food from the upper one. Septic temperatures and paro- 
titis developed. She had been given soft, bland diet, and 
transfusions of blood and glucose. Seventy-five mgms. 
of T was administered subcutaneously five times per 24 
hours. Within two days the watery discharge from both 
fistulas diminished. T was given per os from now on, 150 
mgms. (2 pills) t.i.d., 30 minutes before meals. On August 
1, the patient looked and felt much improved; the diar- 
rheal discharge was diminished markedly; the abdominal 
fistula was cleaning up and granulating. September 24, 
little discharge from both fistulas; patient out of bed. She 
has gained weight and strength and was sent home to 
recover more for surgical closure of fistulas. 

DISCUSSION AND CONCLUSIONS 

IVhile T did not oflFer relief to all patients studied 
suffering from ulcer or irritable colon, it was of value 
in a number of cases, in which orthodox therapy 
failed. It may therefore, be useful and worthy of trial 
in the cases of such patients refractory to diet, alka- 
lies, sedatives and belladonna. 

In two cases of hypertrophic gastritis one patient 
who derived some but not complete benefit from the 
usual therapy, was completely relieved of all symptoms 
by T, while the other patient showed some improve- 
ment. The group of 3 patients with disease of the 
biliary tract is small, but the results warrant further 
trial on similar cases. A patient suffering from choleli- 
thiasis was relieved while taking T, while the usual 
regime of diet, alkalies, atropine, etc., did not offer 
much or any relief. The same was true in two cases 
of biliaiy dyskinesia, both after cholecystectomy for 
stones. 

In our study on the . pharmacology of T we have 
found (1) that this drug exerted a powerful relaxing 
effect on the gall bladder, a fact which we have con- 
firmed in normal, unanesthetised dogs (4). We as- 
sume, that a similar relaxing effect is exerted on the 
bile ducts and on the sphincter of Oddi. We know’ be- 
sides that the small intestine is relaxed effectively 
following T (1), and consider this essential for evacu- 
ation of bile through the sphincter of Oddi (4). 

The last group of patients (1-5) represents the most 
spectacular results, because in each of these T offered 
complete relief in abolishing a diarrhea which was 
refractory to usual therapy, although opiates afforded 
relief in one case. 

In Case 1 in w’hich the greater part of the ileum 
had been resected one must assume that the motor, 
absorptive, and secretory mechanisms of the remain- 
ing intestine were upset; besides, a change in the in- 
testinal bacterial flora is likely to occur and contribute 
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as disturbing agent. In this subject and to a less 
degree in No. 2-5 a disturbance of the normal in- 
te.stinal gradients (Alvarez (5)) may be considered 
to be an important factor in the greatly increased 
motility of the intestinal canal. We know from ex- 
periments on anesthetised and normal dogs, that small 
and moderate doses of T decrease tonus and motility 
of the gastro-intestinal tract, but do not abolish them 
(1). We have reason to believe, therefore, that the 
beneficial effect of T in the above cases is due to a 
slowing of intestinal motility and lowering of tonus 
with restitution of a more normal intestinal gradient. 
The change in these patients from watery diarrhea to 
formed stools, their gain in weight, strength and ap- 
pearance certainly favors such assumption. The check- 
ing of the dian’hea increased the digestive and ab- 
sorptive capacity of the intestine. The colon below the 
abdominal fistulas in Cases 3-5 was equally affected 
and the stools from the rectum and vaginal fistula in 
Case 5 were firmer and more normal. We know that 
fistulas of the ileum, cecum, or colon have a variable 
clinical course, and that they may improve and even 
close with or without drug therapy. We do not claim 
that T had any specific effect on the healing of the 
fistulas described, except by the stopping of diarrhea 
and watery discharge from them. The latter effect was 
dramatic and beyond question. In the beginning of 
medication of T when the diarrhea had stopped, im- 
mediate recurrence of it occurred when T was omitted, 
and soon stopped after it was given again. In Case 1 
(resection of ileum) constipation was not obsen'ed at 
any time. 

A few side reactions were observed. One was dry- 


ness of the mouth which was reported by two women. 
This seems to be a rare occurrence. Jlembers of this 
laboratorj' have tried T on themselves on many oc- 
casions and never obsen’ed any dryness; in acute ex- 
periments on dogs a slight reduction of submaxillary 
salivary secretion was noted, but never complete aboli- 
tion as with comparable doses of atropine (1). Two 
patients who received subcutaneous injections of T 
complained about painful swelling at the site of in- 
jection, which subsided however, wthout abscess for- 
mation. We feel that this swelling may have been 
accidental, i.e. rather due to contamination at the site 
of injection than to the drug. In conclusion we want 
to state, that while T is not a panacea for all spas- 
modic conditions of the gastro-intestinal tract, it is a 
valuable aid in a number of conditions in which usual 
therapy is unsatisfactory and that it seems to bo in- 
valuable in the treatment of postoperative diarrheas. 

SUJIMARY 

A synthetic drug, Diphen.vlacctyldieth.vlaminoe- 
thanol (Trasentin) has been tried on 32 patients. It 
was helpful in a number of cases of duodenal and 
marginal ulcer, gastritis, cholelithiasis, biliary dyski- 
nesia and spastic colon in which usual therapy was of 
no or little help. In five patients it stopped postoper- 
ative diarrhea which was refractory to usual medi- 
cation except paregoric. We therefore feel Trasentin 
is of value and has a place among the effective anti- 
spasmodic drugs, and that it may be invaluable in the 
treatment of diarrhea in the case of intestinal fistulas 
and after operations which shorten the small intestine 
and may upset its normal gradients. 
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Gastro-intestinal Pathology in Dogs Following Administration of 
Acetylcholine and Pitressin* 
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(1, 2, 3). Pitressin reduces the blood flow through 
the stomach (4) and depresses gastric secretion (5, 
G). Acetylcholine (a.c.) is liberated by efferent im- 
pulses at the endings of the vagus nerves in the 
stomach and afferent impulses in the vagi apparently 
cause an output of pressor substance from the pos- 
terior pituitary (7, IG). Small doses of a.c. constrict 
the blood vessels of the canine and human stomach 


D odds (I 934) and others have shown that high 
doses of the pressor principle of the posterior 
pituitary may produce a severe gastritis with subse- 
quent ulcer formation in various laboratory animals 
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and may thereby produce gastric ulcers (8-13). A.C. 
is a potent stimulant for gastric acid secretion (14). 
Besides gastric lesions following administration of 
pitressin, Dodds and collaborators (15) described a 
progressive anemia which they could not explain bj’ 
hemorrhage in the gastro-intestinal tract, but by some 
disturbance in normal blood formation. They found 
a blood picture somewhat similar to that in pernicious 
anemia and greatly diminished volume of gastric juice, 
but with little change in its acidity. They used single 
doses of six to eight hundred pressor units of pos- 
terior pituitary extract. Since such high doses are 
far beyond physiological limits, we tried the effect on 
the gastro-intestinal tract of dogs of smaller doses of 
pitressin given by constant injection; in other experi- 
ments one afferent vagus was stimulated in order to 
effect reflex liberation of pressor substance from the 
posterior pituitary (7, IG) ; besides, constant injection 
of a.c. was also tried. The bearing of such experiments 
on the problem of the neurogenic origin of gastritis, 
colitis and peptic ulcer requires no discussion. 

METHODS 

Unanesthetized dogs were submitted to constant intra- 
venous injection of (1) a.c. (2) a.c. + pitressinf (3) 
pitressin and (4) stimulation of the central end of the 
right vagus nerve (7, IG). 

In all dogs receiving constant injections, the external 
jugular vein was cannulated under light ether anesthesia. 
The cannula was connected hy a rubber tube to a large 
burette and the flow of the solution controlled by a screw 
clamp. 

(1) Acetylcholine: Three dogs received a continuous 
injection for 28, 31 and 51 hours. Another three dogs 
were injected only during the daytime for 3 to 6 days with 
a total injection time of 18 to 37 hours. This last group 
was fed every evening; the first group did not get any 
food by mouth and was starved 24 hours before the ex- 
periment, but in experiments of longer duration the dogs 
received glucose intravenously for nutrition. The concen- 
tration of a.c. was from 20 to 400 gamma per cc. of saline 
and the total amount administered varied between 61 to 
1200 mg. of a.c. 

(2) A.C. -h Pitressin: Two dogs were infused, during 
daytime only, and fed every evening. The experiments 
lasted three and six days with a total Infusion time of 21 
and 33 hours respectively. The concentration was 10 mg. 
a.c. -f 1 pressor unit pitressin per 100 cc. of saline for 
one dog, and 10 to 20 mg. a.c. -h 1 to 2 pressor units pitres- 
sin per 100 cc. of saline for the other. The total amounts 
received were 214 mg. a.c. + 21.5 p.u. pitressin and 700 
mg. a.c. + 70 p.u. pitressin, respectively; i.e., approxi- 
mately 10 mg. a.c. -h 1 p.u. pitressin per hour in the first 
dog and 21 mg. a.c. + 2 p.u. pitressin per hour in the 
second dog. 

(3) Pitressin: Ten dogs were used. The experiments 
lasted from 2 to 8 days; the dogs W'ere injected for a total 
of 10 to 53 hours during daytime only, and were fed in 
the evening. The concentration of pitressin ranged be- 
tween 1 and 8 p.u. per 100 cc. of saline and the total 
amount received between 25 and 150 p.u. (8 dogs) pitres- 
sin; one dog received 280 p.u. over five days. On the fifth 
and sixth day of the experiment, two dogs of this series 
received an enema of a freshly prepared culture of Bargen 
diplococci.f One dog received 4 to 5 p.u. pitressin subcu- 
taneously in hourly intervals for 22 days (during day- 

tLiberally supplied by Dr. Oliver Karnm, Parke, Davis & Co. 

JWe are obliged to the Department of Bacteriology for supplying the 
suspensions. 


time). The total amount was 600 pressor units; on the' 
20th day he received an enema of Bargen’s diplococci. 

(4) Central Vagus Stimulation: Five dogs were used; 
under pentobarbital sodium or ether anesthesia the right 
vagus was cut in the neck and silver wire electrodes at- 
tached to its central stump. The electrodes were well insu- 
lated and the wires brought through the skin of the neck 
and connected to the secondary coil of a Harvard induc- 
torium with two dry cells in the primary circuit. The ex- 
periments lasted from 4 to 10 days with one hour stimu- 
lation and fifteen minutes rest alternating. The distance 
of the secondary coil of the inductoriurh varied between 
11 cm. in the beginning and 4 cm. toward the end of the 
experiment. The dogs received food every evening and 
rested during the night. 

At the end of the experiments all dogs were put to 
death rapidly and painlessly. Five died during the course 
of the experiment. 

RESULTS 

All dogs tvere autopsied immediately after death. 

Group I. Acetylcholine only. Three stomachs showed 
grossly definite gastritis: the mucosa was inflamed, its 
folds swollen and edematous and covered tvith a thick 
greenish and yellowish mucoid material which could 
be removed with difficulty only. After removal of this 
mucus hemorrhagic gastritis with or without erosions 
was seen. In some stomachs si.x to ten pinpoint 
mucosal hemorrhages were present. The changes in 
the small Intestine were similar. They were mostly 
localized in duodenum and jejunum, decreasing in 
number and degree towards the cecum. The lesions 
found in the duodenum were .much more severe than 
those of the stomach and mucosal erosions with a 
diameter varying between 2 and 20 mm. were observed 
in two dogs. The duodenum showed diffuse inflam- 
mation throughout; in jejunum and ileum inflam- 
matory processes w’ere observed more or less localized 
around the lymph patches. The colon was normal. 

Group II. Acetylcholine + Pitressin: Pathological 
findings were similar to those of Group I, but in ad- 
dition the colon was found to be filled with bloody 
mucus and fresh blood. The mucosa had lost its normal 
color and appeared hyperemic and dark red, especially 
on the ci’ests of the folds which besides were ede- 
matous and sw’ollen. 

Group III. Pitressin : The same pathological picture 
w’as seen as in 'Group II but in a much more severe 
form. Beginning immediately behind the ileo-cecal 
valve the entire colonic mucosa was involved. In 7 out 
of 10 cases there wms a grossly moderate or severe 
hemorrhagic and ulcerative colitis. Most of the fresh 
blood which filled the colon undoubtedly came from 
ruptured capillaries of the engorged mucosa, or from 
small bleeding erosions. The folds were sivollen and 
covered with bloody gelatinous mucus. 

Microscopicall}', most of the specimens of stomach 
and intestines shoived a marked hyperemia of the 
mucosa w'ith engorgement of the capillaries and small 
focal hemorrhages. There was cloudy swelling and a 
considerable hypertrophy of the lymph tissue in the 
colon. However, it must be stated that the microscopic 
findings were in contrast to the definite microscopic 
and clinical picture. No deep ulcers with arterial 
bleeding were found as would have been expected in 
animals that suffered from gross gastric and intestinal 

are oblieed to Drs, Corrijran and Appel from the Department of 

Pathology for help with the histologic examinations. 
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hemorrhage. The to.xic effect of pitressin in the doses 
employed seems to produce mainly engorgement of the 
capillaries of the mucosa of stomach and intestines 
and especially of those of the ileum and colon. Many 
of these capillaries break, thus producing diffuse 
superficial hemorrhage. 

Group IV: Stimulation of right central vagus. We 
found a medium degree of hemorrhagic condition of 
the upper part of the gastro-intestinal tract re- 
sembling the findings in animals that had received in- 
fusions of a.c., but for technical reasons it was not 
possible to reproduce these pathologic changes with 
such regularity as in the other groups. 

The general pathological findings correspond to 
those described by previous authors (17-19), who em- 
ployed different methods of administration and larger 
doses of the drugs. Dogs which had received acetyl- 
choline showed subserous petechiae in the lungs and 
congestion of liver and pancreas. Similar observations 
were made in dogs which had received pitre.ssin; in 
addition, they showed infarction and fibrosis of the 
kidneys, and enlargement of Malpighian corpuscles 
and large deposits of hemosiderin in the spleen. 

DISCUSSION 

We believe that the concentration of acetylcholine 
reaching the gastro-intestinal tract was rather small; 
besides the factor of dilution, rapid destruction of the 
e.ster occurs in blood and tissues (20). The dosage of 
pitressin was relatively higher, certainly greater than 
that occurring normally. It was small, however, com- 
pared to the amount employed by previous authors 
(1, 2, 3, 15), and we feel that much smaller concen- 
trations of pitressin infused over long periods of time 
would be equally effective. Besides we believe that an 
individual susceptibilitj’ of the e.xperimental animal 
to pitressin plays a role in the occurrence of the 
pathologic changes observed because no definite re- 
lationship could be found between pathologic findings 
and doses per kilogram of body weight and duration 
of injection. We know that ischemia of the stomach. 


focal or general, may under certain conditions produce 
inflammation and ulceration (1, 13, 21). Both, a.c. 
and pitressin, are known to cause vascular contraction 
in stomach and duodenum. Pitressin is known to pro- 
duce arteriolar contraction in general. We arc not in 
a position as yet to explain the greater affection of 
ileum and colon by pitressin, and the prevailing effects 
of a.c. on stomach, duodenum and jejunum. We have 
shown that a pharmacologic relation exists between 
a.c. and pitressin, the latter inhibiting the vaso-depres- 
sor 'effect of a.c. (IG), but this does not seem to be 
related to our present problem. 

Stimulation of the central vagus apparently did not 
cause an appreciable output of posterior pituitary 
principle. It must be remembered, however, that in 
such long lasting experiments one is not alwny.s 
certain whether living vagus nerve is being stimulated 
by the current. The changes found in the upper gastro- 
intestinal tract may be due to reflex stimulation 
through the intact left vagus neiwc as well as to the 
poor condition of the e.xporimental animal. 

The introduction into the colon of Bargen’s diplo- 
cocci was not followed by a chronic colitis. We do not 
attach too much significance to this negative result 
however, because we do not know whether the organ- 
ism used was pathogenic for dogs, and because we 
feel that the e.\periment was of too short duration. 

SUMMARY 

In dogs constant injection of small amounts of 
acetylcholine is followed by a hemorrhagic condition 
of the upper part of the gastro-intestinal tract, i.e,, 
stomach, duodenum and jejunum. 

Constant injection of medium amounts of pitressin 
is followed by hemorrhagic condition of the entire 
gastro-intestinal tract, especially of the lower ileum 
and colon. Attempts to effect suflicient liberation of 
pressor hormone from the pituitary by central vagus 
stimulation as well as attempts to produce chronic 
bacterial colitis were unsuccessful. 
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Experimental Pancreatic Fistula; A Simple and Satisfactory Method for 
Investigating the External Function of the Pancreas 

By 
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ST. LOUIS. MISSOURI 


W IRSUNG (22), the anatomist of Padua, in 1645 
discovered the pancreatic duct and desci'ibed the 
fluid which flows through it and DeGraaf (6) in 1664 
made a pancreatic fistula with a wild duck quill as a 
cannula and collected one ounce of this fluid in about 
seven hours. 

The first comprehensive studies of this sort, were 
made by Claude Bernard (2) in 1849, who inserted a 
silver cannula (Pig. 1) in the major pancreatic duct 
but he was unable to obtain a secretion lasting more 
than a few days. Bernstein (3) (1869) using lead 
wires was likewise unsuccessful. Pavlov (16) (1910) 
transplanted the pancreatic duct with a circular piece 
of duodenal mucosa (Fig. 1) surrounding the orifice 
into the anterior abdominal wall. He was the first to 
establish a successful fistula but the resulting pro- 
teolysis of the wound margins rendered this method 
impractical for prolonged investigation. Heidenhain 
(12) (1875) excised a cylindrical portion of duodenum 
(Fig. 1) including the duct papilla and transplanted 
it as did Pavlov. This led to a digestion of the ab- 
dominal wall as before. Finally Chepwallenkoff (4) 
(1899), one of Pavlov’s pupils showed that the in- 
active tri-psinogen was activated by enterokinase, a 
secretion of the duodenal mucosa. 

Babkin (1) (1914) e.xcised the offending duodenal 
tissue about the aperture of the duct before trans- 
planting it (Fig. 1) but the resultant scar tissue for- 
mation about the fistula later interfered with the col- 
lection of the secretion. 

A very ingenious but impractical method was de- 
scribed by Tuckerman (21) (1883), who inserted a 
lai'ge metal cannula (Fig. 1) through anterior ab- 
dominal wall into the duodenum in such a manner that 
the opening in the cannula was placed directly over 
the orifice of the greater pancreatic duct. The juice 
supposedly could then be obtained at any time by 
introducing a small catheter through the cannula into 
the duct. 

The technic of Pavlov, with modifications, has been 
used by many others since; Senn (19) in 1886, Frouin 
(9) in 1913 and Mow (13) in 1921. Senn was able to 
collect as much as 120 cc. per day (Fig. 1) but found 
that the amount secreted, quickly diminished and 
finally ceased, whereas, Inlow brought the duodenum 
up subcutaneously and anchored it to the rectus fascia. 
The pancreatic duct was then divided and led through 
a small stab wound to the side of the abdominal in- 
cision where it was sutured to the skin (Fig. 1). He 
kept his animals on soda bicarbonate and permitted 
them to lick their wounds during the intervals of col- 
lection. Consequently he observed no untoward re- 
sults. Inlow also suggested a two stage operation as 
advantageous. In our hands, Inlow’s method has not 

*From the Department of Surccry, St. Louis University Medical SehooL 
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been entirely successful. We found it troublesome to 
transplant the duct to the skin and get it to heal with- 
out retraction and subsequent cicatrization. 

Other types of fistula have been described. Fodera 
(10) (1896) placed a T tube into the pancreatic duct 
so that the juice might go either to the duodenum or 
to the outside. It was similar in principle to a type 
biliary fistula desci'ibed by Schiff (18) (1870). 

In 1923, Rous and McMaster (17), while searching 
for a suitable method of permanent drainage of the 
common bile duct, discovered that rubber tubes could 
be maintained in the peritoneal cavity over consider- 
able periods of time provided they were long enough 
and a strict asepsis was maintained. This tj^ie of 
intubation was employed by Elman and BIcCaughan 
(8) in 1926 in their studies on the fatal effect of the 
complete loss of pancreatic juice (Fig. 1). In twelve 
of the dogs studied by these authors the flow of 
pancreatic juice continued uninterruptedly after oper- 
ation. In the absence of obstruction or infection which 
were the factors causing the gi-eatest technical- difli- 
culty the secretion continued to flow profusely and the 
animals after a short time (five to eight days) died 
with symptoms of asthenia, vomiting, dehydration, 
and anorexia. Thus to quote Markowitz — “In the light 
these experiments (referring to earlier experiments 
where the fistulas were either subtotal or where the 
animals were permitted to lick the secretion), it seemed 
to be established that the loss of pancreatic juice to 
the outside was of little harm. Such a conclusion is 
erroneous. Elman and BlcCaughan made the classical 
observation that total drainage of pancreatic juice to 
the e.xterior resulted in the death of the dog in seven 
to eight days.” 

Gamble and BIcIver (11) (1928) used both kinds 
of fistula in their work on the acid-base composition 
of pancreatic juice, the pavlov type and the type de- 
scribed by Elman and BIcCaughan. Ivy and Farrell 
(14) (1926) made an autotransplant of the pancreas 
bj’’ dividing the body of the gland just distal to the 
large duct. This portion of pancreas was then brought 
up subcutaneously into the substance at the mammaiy 
gland (Fig. 1). The blood supply was left intact. 
Secretion occurred in the normal direction and was 
considered exclusively hormonal in origin as all 
nei'vous contact had been severed. This type of prep- 
aration while admirable for certain limited studies, is 
unsatisfactoi-y for general physiologic observations 
due to : 1. The secretion is subtotal. 2. The transplant 
atrophies by approximately 50 per cent. 3. Inter- 
ference with the nerve supply. 

In an ingenious method described by Dragstedt et al 
(7), and based to some e.xtent on the principle devised 
by Tuckerman, 1883, the common bile duct was im- 
planted into the stomach and the fii'st and second parts 
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of the duodenum containing the terminations of both 
pancreatic ducts was prepared as an isolated segment. 
The continuity of the gastro-intestinal tract was re- 
stored by an end to side anastomosis between the 
stomach and third part of the divided duodenum. The 
isolated segment of duodenum was then cannulated 


with a special gold plated cannula which was wrapped 
with omentum and then carried through a stab wound 
to the exterior where the secretions could be collected 
at intervals in sterile rubber bags (Fig. 1). 

The objections to many of the methods just de- 
scribed have already been cited viz. Digestion of the 
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adjacent abdominal wall, retraction of the duct, cicatri- 
zation about the fistula opening, premature discharge 
of the cannula and chronic ascending infections. To 
these should also be added the interference with the 
motility of the duodenum, the division of the nerve 
supply and the interference -with the blood supply, 
dilatation of the pancreatic duct and atrophy of the 
acinar cells as a result of stenosis or partial obstruc- 
tion. It seemed desirable if possible to design an ex- 
ternal fistula which would as near as possible avoid 
these unphysiologic influences. 


Coffey (6) in 1909, on the basis of some experi- 
mental work on internal pancreatic fistulae described 
an operation for resection of carcinoma of the head 
of the pancreas. The function of the remaining pancre- 
atic tissue was to be preserved by inserting the re- 
sected stump into the intestine (Pancreato-Enter- 
ostomy). After transplanting the pancreas in this 
manner in dogs, Coffey noted that the pancreatic secre- 
tions emptied into the intestine irrespective of which 
end of the sectioned pancreas he implanted. In other 



Fig. 2. Technic of the retrograde external pancreatic fistula, (a) Incisions, (b) The two pancreatic ducts are di- 
vided between ligatures and the distal segment or uncinate process of the gland is freed from its attachments, (c) Ine 
uncinate process is then drawn through the stab incision and anchored to the wound with mattress sutures avoiding 
constriction of the duct. The tip of the process is next amputated with a scalpel about one cm. above the level of the 
skin and the abdominal wound is closed in layers, (d) Final appearance of the fistula preparation. 
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words, the pancreatic juice could be made to florv 
normally or in a retrograde direction. 

In 1934, Tripodi and Shenvin (20) conducted a 
similar series of experiments on dogs and showed that 
it was possible to implant the tail of the pancreas into 
the stomach and to obtain a retrograde flow' of pancre- 
atic juice, after ligation of the ducts of Santorini and 
Wirsung. Accordingly the principle of Coffey was ap- 
plied to the formation of an external fistula described 
below’. 

EXPERIMENTAL METHOD 

Under ether anesthesia and a strict asepsis, a right 
rectus incision is made (Fig. 2). The duodenum is 
brought up into the incision and the smaller pancreatic 
duct (Duct of Wirsung in the dog) is located and di- 
vided between ligatures. The larger duct or Duct of 
Santorini is then sought and dealt with in similar 
mannei'. Next the uncinate process is freed of its at- 
tachment to the duodenum and the duodenal mesen- 
tery and is brought up through a stab wound in the 
right flank. 

The rent in the duodenal mesentei-y is carefully 
closed to prevent any possible herniation of intestine. 
The abdominal wound is next closed in layers and 
finally the tip of the uncinate process is amputated 
and the stump secured to the stab wound by through 
and through sutures without tension. No particular 
postoperative treatment is followed although the ad- 
ministration of soda bicarbonate to make up the alkali 
lost was recommended by Inlow. In a few' days secre- 
tion commences and observations may be started. The 
stab w’ound heals fii’mly about the pancreatic stump. 
There is no interference %vith the motility of the duo- 
denum or with its blood or nei-ve supply. The opening 
of the duct can be readily seen and cannulated using 
either a fine flexible silver cannula or a small segment 
of ureteral catheter, or the secretions may be counted 
directly or permitted to fall on a drop-recording appa- 
ratus. 

PROTOCOLS 

A female dog of 12 kgs. weight w’as operated on 
December 12, 1938, under ether anesthesia and a 


pancreatic fistula produced according to the technic 
described above. The fistula secreted clear, odorless 
pancreatic juice intermittently and the animal w’as 
permitted to recover the secretions by licking the 
w’ound. Eight weeks later the animal was sacrificed 
and the pancreas removed for microscopic exami- 
nation. Grossly there was no dilatation of the ducts 
and the sections showed normal pancreatic tissue. 

A male dog of 14 kgs. weight was operated on De- 
cember 15, 1938, and a retrograde fistula produced as 
previously described. This animal is living (JIarch, 
1939). The fistula secretes intermittently and the 
animal has been able to keep his weight and maintain 
his health. Increased secretion can be obtained by the 
injection of crude secretion or feeding at any time. A 
series of experiments on the secretion rate following 
the administration various substances are being 
carried out and will be reported later. 

CONCLUSION 

It is perhaps trite but a truism to say that advances 
in physiology depend to a considerable extent upon 
improvements in technical methods. JIuch of the data 
of classical physiologj’ has of necessity been derived 
from acute mammalian e.xperiments. The value of e.v- 
perimental data obtained from investigation of intact, 
unanesthetized animal preparations is self evident. In 
this respect study of external function of the pancreas 
is greatly favored by the use of total permanent ex- 
ternal pancreatic fistula animals, in which unphysi-' 
ologic factors are largely eliminated. The technic of 
fistula preparation described here (retrograde external 
pancreatic fistula) affords simplicity of technic w’ith 
low immediate operative mortality and a high percent- 
age of successful results. There is a minimum chance 
for pancreatic infection, and no interference with 
nerve supply and only a negligible interference with 
blood supply. No apparent atrophy of the pancreas 
was obsen’ed grossly or microscopically after four 
months. 
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THE CONTROVERSY OVER THE WOLDMAN 
PHENOLPHTHALEIN TEST FOR GASTRO- 
INTESTINAL ULCERATION 

I N the June, 1938, issue of the Journal, Woldman 
published his test based on the principle that free 
phenolphthalein is absorbed from the gastro-intestinal 
tract when there is ulceration or some break in the 
continuity of the mucosa more easily than through 
the intact structures, and eliminated in part as free 
phenolphthalein in the urine. 

The technique consists in giving the fasting patient 
10 cc. of a 1% alcoholic phenolphthalein solution (pre- 
pared bj' dissolving 1 gram of white phenolphthalein 
in 100 cc. of 95% alcohol) mixed with 20 cc. of water. 
The urine is taken at two and four hour intervals and 
promptly tested with 10% sodium hydro.xide for free 
phenolphthalein. 

Pantus and Dyniewicz did pioneer work in the 
metabolism of phenolphthalein and reported (J.A.M. 
A., 108:439-443, Feb. 6, 1937) that free phenolphtha- 
lein was usually absent in the urine after a small dose 
of the drug in normal individuals, but that conjugated 
phenolphthalein was always present. The latter does 
not produce a color reaction with sodium hydro.xide. 
They found further that free phenolphthalein was 
constantly present in the urine after doses of 240 
mgms. with excretion of 1 to 2 mgms. per twenty-four 
hours. The percentage of total phenolphthalein elimi- 
nated of the quantity ingested varies from 1.41 to 
19.7. 

In the April, 1939, issue of the Journal, Steigmann 
and Dyniewicz published an article with the very un- 
qualified statement in their title that urinary elimi- 
nation of free phenolphthalein was no test for gastro- 
intestinal ulceration. They imply that the free phenol- 
phthalein in the urine is largely a matter of concen- 
tration of conjugated phenolphthalein present. How- 
ever, it should be pointed out from their o\vn data and 
graphs that there is a wide difference in the threshold 
of excretion of free phenolphthalein between normal 
individuals and patients when the concentration of 
conjugated phenolphthalein ranges from 1 to 2 mg. %. 
In this zone the percentage of positives in normal indi- 
viduals ranges from zero to approximately one, but in 
patients it rises rapidly to nearly 40%. It can hardly 
be stated that the free phenolphthalein excretion is a 
simple function of the concentration of conjugated 
phenolphthalein. Furthermore, the greatest number 
of specimens were in this range of 1 to 2 mg. % con- 
centration. Only at 5 mg. % concentration of conju- 
gated phenolphthalein, according to Steigmann and 
Dyniewicz, does free phenolphthalein occur regularly 
in the urine. This concentration is rather rare after 
the lyi gr. dose and might be reduced by greater di- 
lution of the urine by a larger water intake. However, 
Woldman in testing nomal internes and nurses asked 
them to limit the fluid intake so as to concentrate the 
urine and still obtained almost unifomly negative re- 
sults. Steigmann and Dyniewicz, studying only 14 
normal individuals, reported 41% of positive tests. 
39G 


This is much higher than others have been able to 
obtain. 

The discrepancy may be e.xplained in part by differ- 
ences in technique. To regard a barely perceptible 
trace of color as a frank positive is comparable to re- 
garding a barely perceptible trace of color in a benze-, 
dine test for blood as highly significant. .When the 
phenolphthalein solution is applied over an ulcerated 
surface such as epithelioma of the mouth there is a 
very deep color in the urine. 

In the May, 1939, issue of the Journal, Kremer, 
Shore and Wiesel published a very fair report on the 
test in 137 patients. They found it correct in 79% of 
cases without evidence of gastro-intestinal ' disease 
and correct in 72% of gastro-intestinal cases which 
had been subjected to special gastro-enterological 
study. 

All observers recognized early that cardiovascular 
renal disease and blood dyscrasias gave a high per- 
centage of positives. There is obviously greater 
permeability of the mucosa under these circumstances 
and frequently multiple erosions and even gross ulcer- 
ations. Portis and Jaffe (J.A.M. A., 110:6-12, Jan. 1, 
1938) investigated the incidence of peptic qlcer in 
9,171 consecutive necropsies and concluded that: 
“When peptic ulcer is the incidental lesion, it is most 
often associated with cardiovascular disease.” fience, 
positive tests under these circumstances must be inter- 
preted with the above facts in mind. 

Jaundice is apparently an absolute contraindication 
to the test. The conjugation of phenolphthalein with 
sulphates, glycuronates or other substances is believed 
to occur in the liver. This function seems to be sus- 
pended in jaundice and free phenolphthalein regularly 
appears in the urine. However, there are large 
numbers of cases in which thei-e is no question of 
circulatory or liver disease in which the test may have 
a real field of usefulness. When there is doubt in re- 
gard to a large defect in the X-ray shadow of the 
stomach as to whether it is an intragastric or extra- 
gastric lesion, the test may prove to-be quite helpful 
since there is a very strongly positive test when a 
large ulcerating surface is present. 

False negatives are definitely known to occur when 
the solution of phenolphthalein does not actually come 
in contact with the lesion in the stomach because of 
food retained or exhdate adherent to the ulcerated 
surface. In one case of carcinoma of the stomach the 
negative test was changed to a strongly positive one 
by thorough lavage of the stomach. 

On the basis of the facts to date it seems that the 
dogmatic statement that urinary excretion of free 
phenolphthalein is of no value in the diagnosis of 
gastro-intestinal ulceration is unwarranted at present. 
It is obvious that there is a rather narrow spread be- 
tween the doses of phenolphthalein that give negative 
and positive tests regularly in the normal. It is ap- 
proximately grains in the- former and 4 grains in 
the latter. Hence, quantitative determinations of the 
free and conjugated phenolphthalein may be necessary 
to sharply distinguish between positive and negative 
findings. X^Tiat is needed is a more accurate determi- 
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nation of the facts and further clinical trial. More 
specifically, it would seem desirable that Steigmann, 
Dyniewicz and Fantus, who have done so much, scien- 
tific work in this field, provide us with further quanti- 
tative results. Possibly the total phenolphthalein may 
be a useful determination since the percentage of 
total phenolphthalein eliminated of the ingested varies 
under different conditions from about 1 to 20%. 

V. C. Rowland, M.D., Cleveland, Ohio. 


W E welcome the appearance of a little journal 
called .“Drug and Therapeutic Survey,” which is 
published monthly at 55 Vandam Street, New York. 
The subscription price is $5.00 a'year. This journal is 
being published by Dr. Morton S. Biskind, who for 
more than five years was a member of the Head- 
quarters Staff of the Council on Pharmacy and 
Chemistry of the American Medical Association. The 
idea is tb supply to physicians unbiased critical infor- 
mation on drugs, therapeutic methods, and related 
topics. An effort w'ill be made to provide data on im- 
portant new drugs as quickly as possible after these 
drugs appear on the market. The little journal is at- 
tractive and is full of helpful and detailed information. 
It will tell physicians where they can get new drugs, 
how they are dispensed and w’hat their value is likely 
to be. ^ 

Walter C. Alvarez. 


HAS STRYCHNINE ANY VALUE AS A 
MEDICINE? 

F or years it has been the custom of many phy- 
sicians to use strychnine as a nerve and heart tonic, 
and the drug is commonly added to laxatives, probably 
with the idea of toning up the activity of the colon. 
Actually, is there any real evidence available to show' 
that strychnine is a tonic to nerves and heart and in- 
testine? How does it really act? 

We were so impressed recently w'ith an article on 
the action of strychnine published by Heinbecker and 
Bartley in the American Journal of Piiysiology (125: 
172) that w’e wTOte Dr. Heinbecker asking him to give 
us his impressions of the possible value of the drug in 
medicine. As he and Bartley pointed out, many studies 
have shoivn that in the usually used small doses, the 
drug acts primarily on the central parts of the nervous 
system; it acts largely on the centers in the spinal 
cord and also in the medulla. As is W'ell knowm, its 
principal action is to intensify refle.xes largely by 
lowering thresholds for them. In large doses the in- 
tensity and duration of the reflex effect is increased 
until convulsions occur. These follow upon any type 
of sensory stimulation, and some convulsions seem to 
start even by themselves. Stiychnine appears to act 
on both the sensorj' and motor parts of the reflex arc. 
Dusser de Barenne show’ed also that if strychnine is 
applied to sensory areas of the brain it gives rise to 
localized paresthesias. Several investigators have 
shown that even convulsive doses have little effect on 
the heart, the intestine, or the peripheral nerve gangli- 
ons. Alvarez was unable to show any effect of even 
fatal doses of strychnine on conduction in the bowel. 
Large doses may increase vasomotor tone, and larger 
. dose.s injure the visceral ganglions. 

During the last year Heinbecker and his associates 
at St. Louis have been using the cathode ray oscillo- 


.graph for a detailed study of the way in which strych- 
nine acts on the axon, the synapse, on visceral ganglion 
ceils, and on the spinal cord and brain. In dilute con- 
centrations the effect of the drug on the axon is to 
lower its threshold, and in higher concentrations to 
raise it. The period during which two brief .shocks 
will add up to produce a stronger effect is prolonged. 
With large doses the fatigability of the fiber is in- 
creased. In dilute concentrations the effect on .synapses 
in the cervical sympathetic ganglion was a lowering of 
the threshold slightly if at all. In higher concen- 
trations this threshold was raised and the absolutely 
refractory period w'as prolonged. Larger doses jiro- 
duced fatigue. 

The effect on the spinal cord of the turtle, separated 
from the brain, was first to lower the threshold for 
refle.x discharges, and in stronger concentrations fo 
raise it. The irritability could be augmented to such 
an extent that a single shock applied to an efferent 
neiwe trunk was followed by a continuous discharge 
of several minutes’ duration. The effect on the cerebral 
corte.x as measured by the response to stimulation 
of the saphenous nerve w’as a marked lowering of 
threshold for a first cortic.al response. Fatigability 
increased progressively. 

Heinbecker and Bartley concluded that strychnine 
acts primarily on those neurons of the central nervous 
system ■whose discharge is associated with repetitive 
a.xonal responses. In lower concentrations it lowers 
the threshold of such cells and it facilitates their 
e.xcitation. In higher concentrations it raises the 
threshold. While the action of strychnine is wide- 
spread in the neiwous system, its effects are of conse- 
quence only in the brain and spinal cord because 
there one finds those cells which tend to discharge re- 
peatedly and so to produce convulsions. 

As Dr. Heinbecker writes, "From the standpoint of 
the clinician the recent studies would indicate that 
strychnine in therapeutic doses can be expected to in- 
crease the functional activity (tone) of the central 
neiwous s.vstem and thus indirectly improve muscle 
tone, provided actual anatomical lesions of the nervous 
■system do not preclude the possibility. In such doses 
no appreciable direct effect on the peripheral somatic 
or autonomic nervous systems could be e.xpected. 
Strychnine is not an effective heart tonic nor a stimu- 
lant of gastro-intestinal activity. In large doses, 
through its action on the central neiwous system, vaso- 
motor tone is increased.” 

It would seem, then, that it is a waste of money to 
add the drug to la.xatives, and it is a -waste of time to 
give it to patients \rtth heart disease. Because of its 
tendenej' to increase reflexes and to increase fatiga- 
bilitj' of parts of the nervous system, it would seem to 
be the worst possible drug to give to patients who are 
already tremendously on edge and jittery with exag- 
gerated reflexes. 

Walter C. Alvarez. 


THE CHANGES IN THE GASTRIC MUCOSA 
SEEN IN CASES OF PERNICIOUS ANEMIA 

A lthough it has for years been known that 
. primary macrocytic anemia is commonly asso- 
ciated with atrophy of the mucosa of the stomach, 
e.xact descriptions of the changes must still excite the 
interest of every internist. In the February, 1939, 
number of the American Journal of Medical Sciences, 
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Meulengracht of Denmark reported an interesting 
histologic study of nine stomachs and duodenums ob- 
tained from patients who died of pernicious anemia. 
The essentially new feature of the study was that the 
usual postmortal auto-digestion of the gastric mucosa 
was obviated by the injection immediately after death 
of 600 cc. of 5 per cent formaldehyde solution around 
and into the stomach and duodenum. 

As was expected, in all cases Meulengracht found 
some atrophy of the mucosa of the fundus and body 
of the stomach. There was a little increase of round 
cell infiltration, but this was not pronounced. The 
crypts were usually shorter than normal, and they 
were more widely separated from one another by 
interstitial tissue. In some cases the crypts largely 
disappeared, and in others there were “islands” of in- 
testinal epithelium. In some places there was a cystic 
dilatation of the lumens of the glands. Sometimes the 
mucosa, was thin and smooth and almost without 
glandular elements. It should be noted however, that 
the appearance of the mucous membrane depended 
greatly on the extent to which the stomach was dis- 
tended. Naturally if it was markedly distended, there 
was a greater appearance of atrophy and flattening of 
the mucosa. 

Verj’ interestingly, little atrophy was found in the 
mucosa of the pars pylorica. As Meulengracht says, 
he rather expected to find a special atrophy of the 
pyloric glands because he felt so sure that the anti- 
anemic factor of the stomach is produced in these 
glands. It was hard to say if there was any atrophy 
in the duodenum, and there didn’t seem to be any 
change in the glands of Brunner. 

Walter C. Alvarez. 


A VALUABLE EARLY AMERICAN ARTICLE 
ON GASTRIC ANALYSIS ' 

W E just ran on to a remarkable article by D. M. 

Cowie and J. P. Munson published in Volume 1 
of the Archives of Internal Medicine. This article, 
written in the year 1908, deserves to be rescued from 
oblivion, and it should be known to all gastro-enter- 
ologists as a classic. It is remarkable for at least 
three things; In the first place, one finds here curves 
showing the results of fractional gastric analysis 
published some four or five years before the method 
became popular in the United States. In the second 
place one finds records of daily gastric analyses made 
on juice taken from one patient for a period of a 
month or two. Such studies have rarely been made. 
Finally, this article reports one of the earliest careful 
studies on the depressant effect of fat on gastric 
secretion. Dr. Cowie writes that he began this work 
in 1900 and reported on it in 1903, 

Walter C. Alvarez. 


INDIVIDUAL INSENSITIVENESS TO PAIN 

O NE of many useful things that Emanuel Libman 
did for the medical profession was to point out 
that the syndrome of a disease can vary markedly 
simply because individuals differ greatly in their 
sensitiveness to pain. Thus the comparative insensi- 
tiveness to pain of many old people often enables 
cancer of some internal organ to grow to great size 
before the patient feels anything except perhaps some 
f.atigue and weakness. Often the picture of peptic 


ulcer is altered by the fact that the patient does not 
notice pain. We will never'forget the big, husky man 
who came in with only one complaint, namely, that 
occasionally he had spells of violent retching. Aside 
from these spells he was perfectly well. Roentgenologic 
examination, and later an operation, showed a big 
duodenal ulcer perforating posteriorly. Ordinarily this 
would have given rise to attacks of excruciating pain, 
and the question arose; Why didn’t it cause pain in 
this man? The answer was that this man didn’t know 
what pain was; he went to sleep in the dentist’s chair 
and once he had several teeth e.xtracted at a sitting 
without any anesthetic and without any discomfort. 

On the opposite side of the scale of sensitivity one 
finds, of course, women who feel so much and complain 
so much that a large part of their story of pain and 
soreness must be discounted. The physician can be 
fairly certain that much of what they describe as ex- 
cruciating pain would be a discomfort to the average 
person. 

It is interesting to note now in a report by Ford 
and Wilkins in the Bulletin of the Johns Hopkins 
Hospital for April, 1938, that insensitiveness to pain 
can be found in children. They report three such cases. 
Interestingly, these children did not show any real 
analgesia or any loss of sensibility, but they seemed 
merely to be indifferent to pain. 

Many years ago on the Barbary coast in San Fran- 
cisco, there was a town character who had discovered 
that he could make money out of his insensitiveness 
to pain. He would allow anyone coming into a saloon 
to knock him down if only they would then buy him a 
few drinks. 

Walter C. Alvarez. 


THE NERVOUS REGULATION OF FAT 
METABOLISM 

A S anyone might have expected from observing that 
. nervous persons are often thin in spite of a high 
caloric intake, it can be shown that the two functions 
of deposition and mobilization of fat in the body are 
influenced by the nervous system. .The subject is 
touched on briefly in the 1938 Annual Review of Bio- 
chemistry. There Verzar pointed out that Beznak cut 
the splanchnic nerves on one side in a cat, and when 
the animal was starved, three times as much of the 
perirenal fat disappeared on the intact side as on the 
denervated side. When fat stained with sudan was 
fed, the concentration of the dye on the denervated 
side was seen to be about a fourth that on the normal 
side. 

Unilateral extirpation of the cervical sympathetic 
ganglions had a similar effect on the amount of peri- 
cardial fat, and extirpation of the lumbar and sacral 
ganglions affected the deposition of the abdominal and 
subcutaneous fat. Similar observations were made by 
Hausberger. Kure, Oi and Okinaka studied the dis- 
tribution of subcutaneous fat after cutting anterior 
and posterior spinal nerve roots and found that fat 
deposition was increased w'hen the anterior roots were 
cut, together with the sympathetic rami. Cutting pos- 
terior roots lead to a decrease in fat deposition. They 
thought that sympathetic nerves tended to mobilize 
fat. Further studies along this line should be made. 
Light might perhaps be thrown on the fact that in 
emaciated persons one sometimes finds the fat in the 
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breasts, in lipomas, and in the eye sockets largelj' un- 
touched. 

Wertheimer in a series of papers in Pfliiger’s 
Archiv., (213, 1926) reported curious observations on 
the fat deposition in dogs after the severing of the 
spinal cord about the level of the seventh dorsal 
vertebra. 

One must wonder sometimes if the striking increase 
in weight which appears in some women immediately 
after marriage and in the absence of pregnancy may 
not be due partly to psychic or nervous changes as 
well as to changes in function of the ovaries due to 
the stimulus of intercourse. Another place in which 
nerves appear to have something to do with fat de- 
position is in cases of lipodystrophy. Sometimes a 
woman will be skin and bones from the waist up and 
plump from the waist down, and rarely one can see a 
woman who is emaciated on one side of the median 
line and well nourished on the other. Perhaps of 
interest in this same connection is the loss of fat in 
the thighs which comes in certain diabetics due to the 
frequent injection of insulin. Tremendous increases 
in body fat are seen also at times with lesions of the 
thalamic region. 

Walter C. Alvarez. 


A NEW JOURNAL OF GASTRO-ENTEROLOGY 

I T is a pleasure to welcome the appearance of a new 
journal on digestive and metabolic diseases, the 
Deutsche Zeitschrift filr Verdmtungs-und Stofftvech- 
selkrankhciten, edited by Max Burger and Werner 
Catel and published by Johann Ambrosius Barth of 
Leipzig. The first number appeared in September, 
1938, and already there have been published four 
numbers. The journal is attractively printed on excel- 
lent paper, on which the illustrations show up beauti- 
fully. . 

Several interesting papers have appeared. In the 
fii-st number thei-e were good papers on pancreatic 
stones, digestion in the small bowel of man, the roent- 
genologic diagnosis of carcinoma of the pancreas, 
non-tropical sprue, the Takata reaction, and the galac- 
tose tolerance of infants. In the second number there 
were articles on venous varices in the esophagus, the 
digestibilitj’ of uncooked starch, and a veiy interest- 
ing histologic study of the appearance of the gastro- 
intestinal mucosa after the giving of tellurium salts. 
In number 3 there were studies on the estimation of 
ferments in the duodenal contents and on the fre- 
quency with which ulcer appeared in Miinich during 
two different ten-year periods. Number 4 has an 
interesting and well illustrated paper on the appear- 
ance of the liver and spleen in roentgenographs after 
intravenous injections of Jodsolen. There is a phai-ma- 
cological study of Prostigmin and its influence on the 
small bowel, and a study on absorption of Vitamin B, 
from the bowel. Each number contains several good 
reviews of articles and books. Many American gastro- 
enterologists will doubtless want to subscribe to this 
e.vcellent journal. 

Walter C. Alvarez. 


ALCOHOLIC GASTRITIS 
TN view of today’s upward surge of interest in gas- 
iritis, all gastro-enterologists will be interested in 
e paper by Seymour, Spies and Payne in the Journal 
■of Clinical Investigation for January, 1939. They re- 


port a study of 40 cases of chronic and long-continued 
addiction to alcohol. They used histamine as a stimu- 
lant to secretion. Contrary to what one would expect 
from today’s teachings, in these cases there was no 
clinical evidence of vitamin deficiency and there were 
no signs of anemia. On the average, the secretory 
volume and the acidit>’ were decreased, but the peptic 
activity of the gastric juice was apparently un- 
changed. There was a greater than normal incidence 
of achlorhydria. At times histamine failed to produce 
acid when at other times in the same patient it did 
produce an acid secretion. 

Walter C. Alvarez, Rochester, Jlinn. 


ANNOUNCEMENT 

T he 18th annual scientific and clinical session of 
the American Congress of Physical Therapy will 
be held September 5, 6, 7, 8, 1939, at the Hotel 
Pennsylvania, New York City. Preceding these ses- 
sions the Congress will conduct an intensive instruc- 
tion seminar in physical therapy for physicians and 
technicians — August 30, 31, September 1 and 2. 

Physicians are urged to plan their vacation for 
these periods and bring their families to New York 
for the World’s Fair. Ample time has been provided 
for during the convention to visit the fair and to 
enjoy the various activities of America’s metropolis. 

While the convention proper will have numerous 
special program features of scientific interest, the 
added attraction of the World’s Fair should make it 
extremely worth ivhile for every physician to come to 
New York and spend a most profitable vacation. 

The instruction seminar should prove of unusual 
interest to physicians and technicians. The clinics 
which comprise half of the schedule make this course 
outstanding for its practical value. As in the past 
outstanding clinicians and teachers will participate. 
Registration is limited to 100 and is by application 
only. For information concerning seminar and pre- 
liminary program of convention proper, address Amer- 
ican Congress of Physical Therapy, 30 North Jlichigan 
Avenue, Chicago. 


ANNOUNCEMENT 

T he University of Wisconsin Medical School is to 
conduct an Institute for the Consideration of the 
Blood and Blood-Forming Organs, September 4-6, 
1939. The program is to include papers and round- 
table discussions by European and American workers 
in the field of hematology. In addition to the discus- 
sions, the following formal papei-s are to be presented : 

Dr. L. J. Witts, Oxford, England, Anemias Due to 
Iron Deficiency. 

Dr. Cecil J. Watson, Minneapolis, The Porphyrins 
and Diseases of the Blood. 

Dr. Cornelius P. Rhoads, New York, Aplastic 
Anemia. 

Dr. E. Jleulengracht, Copenhagen, Denmark, Some 
Etiological Factors in Pernicious Anemia and Related 
Macrociffic Anemias. 

Dr. Harry Eagle, Baltimore, The Coagulation of 
Blood. 

Dr. George R. Jlinot, Boston, Anemias of Nutri- 
tional Deficiency. 

Dr. Russell L. Haden, Cleveland. The Nature of the 
Hemolytic Anemias. 
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Dr. Jacob Furth, New York, Experimental Leuke- 
mia. . ■ • 

Dr. Claude E. Forkner, New York, Monocj-tic 
Leukemia and Aleukocj-themic Leukemia. 

Dr. Edward B. Krumbhaar, Philadelphia, Hodgkin’s 
Disease. 

Dr. Louis K. Diamond, Boston, The Erythroblastic 
Anemias. 

Dr. Edwin E. Osgood, Portland, Marrow Cultures. 

Dr. Charles A. Doan, Columbus, The Reticulo-En- 
dothelial System. 

Prof. Hal Downey, Minneapolis, Infectious Jlononu- 
cleosis. 

Dr, Paul Reznikoff, New York, Polycythemia. 

Physicians and others who are interested are cordi- 
ally invited. A detailed program may be obtained by 
addressing Dj-. Ovid 0. Meyer, Chairman of Program 
Committee, Univei-sity of Wisconsin Iiledical School, 
liladison, Wisconsin. 


ANNOUNCEMENT 

T he ninth annual Convention of the Biological 
Photographic Association will be held September 
14-16th, at the Mellon Institute for Industrial Re- 
search, Pittsburgh, Pa. The program ivill be of 
interest to scientific photographers, scientists who use 
photography as an aid in their ■work, teachers in the 
biological fields, technical experts and serious ama- 
teurs. It will include discussions of motion picture 


and still photography, photomicrography, color and 
monochrome films, processing, etc., all in the field of 
scientific illustrating.- Up-to-date equipment will be 
shown in the technical ^exhibit; and the Print Salon 
null display the woi-k of many of the leading biological 
photographers here and abroad. 

The Biological Photographic Association was 
founded nine years ago because of the growing need 
for expert illustrative material for scientific research 
and teaching. Many workers %vere solving their 
problems in their ow way. But obviously they were 
wasting time and effort in individually repeating ex- 
periments that had been worked out elsewhere. The 
B.P.A. was formed to act as a clearing house for new 
ideas, to pool experiences, record standard procedures 
and disseminate information. Its aims were scientific 
and all services have been volunteered by officers and 
members on a non-profit basis. 

The B.P.A. Journal is published quarterly, consti- 
tuting a Volume of about 250 pages, which is furnished 
free to members. Membership privileges include an 
authoritative question and answer service; also the 
right to borrow loan albums and exhibits of scientific 
prints for study and display. 

Further information about the Association and the 
Convention may be obtained by writing the Secretary 
of the Biological Photographic Association, University 
Office, Magee Hospital, Pittsburgh, Pennsylvania. 


Book Reviews 


"The Restoration of the Peasantries." By G. T. 
Wrench, M.D. (Lond.), C. W. Daniel Co., Ltd., 40 
Great Russell St., London,' W.C.l. ($1.60). 

G T. wrench, a doctor of medicine, has become 
• interested in the subject of soil fertilitj', be- 
cause it has an eventual bearing upon the subject of 
human disease. as he so graphically proved, or seemed 
to prove, in a previous book, "The 'Wheel of Health,” 
which was reviewed in this column. Briefly he showed 
that unless a soil is carefully fertilized by means of 
special composts, representing decayed natural pro- 
ducts, as distinguished from artificial fertilizers, it 
fails to produce foods containing those substances, 
known and unknown, which combine to offer perfect 
health to a populace. We understand that Wrench's 
work has received considerable recognition by the 
British Government in recent months. His claims as 
stated in the previous work were so striking, that, 
although logically supported by evidence of a scientific 
character, they seemed to carry -with them a possible 
exaggeration. Thus it did not seem possible that the 
perfect health of the Hunzas could be dependent 
wholly upon the fact of their outstanding proficiency 
as an agricultural people. But Wrench’s work was 
well controlled and, to the reviewer at least, it was 
convincing. In that important book he indicated that 
perfect health was within the grasp of any people 
who consistently generation after generation, utilized 
the special natural composts, and ate an abundance of 
fresh vegetables, fruit, dairy products and a minimal 
amount of meat. It appeared that such food only if 
grown in accordance with the principle of returning 


to the earth its natural foods, would confer up 9 n a 
populace a state of health which was almost if not 
quite free from disease. 

In a new book, "The Restoration of the Peasantries,” 
Wrench again holds up the important principle of 
true soil fertility, and shows at some length that 
today most if not all nations are suffering from a re- 
cession of soil fertility. This has been caused es- 
sentially by a failure in the true individual care of 
land tracts, especially a lack of natural fertilizing 
composts. That this is the case cannot be doubted in 
the least, and the continued insult to the soil of taking 
from it year by year without making a proper return, 
is the basic explanation of the disappearance of the 
humus, with resultant erosions and ultimate unpro- 
ductivity. Alread 3 % the results are seen in vast areas 
of aridity everywhere including notably sections of 
the United States. 

Under the ancient peasantries in India, China and 
elsewhere, a small farm of say 4 or 5 acres was the 
sole wealth of a peasant family, and it was tilled with 
an attention to everj' detail, as a verj' personal matter, 
especially with respect to constant proper fertilization 
with natural phosphatic and nitrogenous composts. In 
China, for example, under this ancient system which 
only within the last century has given way to more 
modem methods, a living and constant productive soil 
was maintained for at least 30 centuries. The ad- 
vent of capitalistic farming, wherein land represents 
mortgagable property, and where, because of the 
nature of capitalism, the chief object was to get out 
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of the' soil as much as it could give without proper re- 
turn ever being made, has seen the rather rapid de- 
teriorization of the soil fertility. Along with this has 
come an unfortunate enslavement of the farmer him- 
self, so that eventually, because of falling fertility, he 
plays irrevocably into the hands of the land owner 
and eventually into the hands of the banker. 

Possibly one way to achieve a return to sane farm- 
ing for the purpose of growing truly healthful food 
would be a return to the peasantry itself. In some 
parts of the world this seems possible. It must strike 
us as being utterly impossible in others, however. 
Indeed, history is not full of a “return” to anything. 
The world makes itself into a linear moving diagram 
for better or for worse, but, apart from the rees- 
tablishment of the peasantries, we must not overlook 
the broad yet specific moral in Wrench’s careful work. 
It is simply this — whether or not capitalistic farming 
has come to stay, we must not expect to obtain really 
healthful foods from a system which neglects proper 
soil fertiiization, for it csnoot be so obtained. This 
book continues to strengthen the lesson of his last one. 
It has so profound a bearing upon individual and 
national health, and is so dramatic in its lucid presen- 
tation, that it must be considered a work of urgent 
and primary importance in the broad field of hygiene 
and preventive medicine. 


Good Morning, Doctor! By W. A. Rohlf, Cedar 
Rapids, Iowa. The Torch Press, 169 pp., 1938. 

A nyone who has had the pleasure of knowing Dr 
Rohlf will be particularly pleased with this de- 
lightful little volume. It describes in a series of brief 
chapters the struggle of a poor boy to get an edu- 
cation, and then his development until he came to be 
one of the ablest and most respected and most loved 
surgeon of Iowa. The book tells of many interesting 
trips made out through blizzards and at night in sub- 
zero weather. It tells of operations on the kitchen 
table, and of the many brave deeds that a horse and 
buggy type of doctor has always done. There are many 
pages in the book which will give the reader thrills up 
and down his spine, and some will bring the mist to 
his eyes. This would be a splendid little book to place 
in the hands of a medical student or a j-oung physician 
starting out in general practice. There are few books 
that Could give him a greater feeling of respect for 
the profession he is entering. Few could excite in him 
such feelings of consecration. This book will doubtless 
bring to Dr. Rohlf many more friends to add to the 
thousands he already has. 


You Can’t Eat That. By Helen Morgan. Harcourt, 
Brace and Companv, New York, 330 pp., 1939. Price 
$2.50. 

O NE of the great problems of the highly food- 
sensitive person is to find new foods to take the 
place of those that he has had to give up. Another 
great problem is to devise dishes and breadstuffs 
which, while tasty enough, will not contain offending 
substances. Many a mother who has had to struggle 
with the problems of catering to asthmatic, ecze- 
matous or hay-feverish children will doubtless 
welcome this book by kliss IMorgan, with its many 


recipes for dishes suitable for persons suffering with 
food-sensitiveness. 

One of the most helpful parts of the book may prove 
to bo Part 3, entitled "What’.s in it?” Here the person 
who is highly sensitive to one or more foods can find 
out where his bctc noirs are likely to appear and what 
sauces or dressings or bottled or canned concoctions 
he must leave alone. For instance, the man who is 
highly sensitive to egg will find that root beer con- 
tains egg white to make it foam and some wines have 
had egg white added to clarify them. The book should 
be added to the library of every allergist. 


The Theory and Practice of Personal CoinficUnii. 
By Hugh M. Bell, Stanford University Press, 167 pp., 
1939. Price $1.25. 

TT would be a tremendous help to internists and per- 
K haps particularly to gastro-enterologists if there 
were some method by which a quick and fairly accur- 
ate estimate could be made of the patient’s tempera- 
ment and psychological makeup — an estimate which 
would help the physician to recognize the presence of 
a neurosis and the prob.ible cause.s for it. With these 
facts in hand fewer persons might be operated on 
fruitlessly. 

Obviously, of course, every physician of experience 
will size up a patient as he or she goes through the 
office. He will note the way in which the history is 
told and the way in which the patient behaves during 
the intei-views and during the examinations. But even 
when, after thirty years of practice, he has become 
expert at sizing people up, he may still, from time to 
time, be so completely deceived' that he will be tre- 
mendously surprised when he learns that the beautiful 
and very pleasant woman whom he enjoyed meeting 
in the office has been in an insane asylum more than 
once, and is a devil at home. 

This little paper-bound volume by Professor Bell 
will introduce physicians to a literature and a technic 
which will be entirely unknown to many. It was de- 
signed particularly for the helping of student counsel- 
lors wiio want to find quickly which of their pupils are 
poorly adjusted and which are likelj' to have trouble 
with their studies and with their comrades. Each 
student is given a list of 140 questions which he must 
answer with yes or no. Each answer is weighted with 
a number + or — , and if the algebraic sum of these 
weights is above a certain figure, the psychologist can 
be pretty sure that there is some maladjustment to 
life, and going over the answers he can get a quick 
insight into what the principal difficulty is. 

The probability is that within another twentj' years 
questionnaires of this tj'pe will be filled out routinely 
by all clinic patients and perhaps by many patients 
consulting up-to-date internists. 


The Nctrer Knoiclcdgc of Nutrition. By E. V. Mc- 
Collum, Orient-Keiles, Elsa and Day, H. G., New Y'ork, 
The Macmillan Company, 701 pp., 1939. Price $4.50. 

T his fifth edition of a standard text is most 
welcome. The fourth edition has been out of print 
since 1935. The present text represents a complete re- 
wTiting. The book represents our ideal of a book 
which, while concentrated and shortened so far as is 
possible, contains all the essential information that is 
needed even by the expert and the specialist. So often 
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the author who tries to simplify his subject and to 
produce a small book ends up with one that is too 
sketchy to be of much use to anyone except perhaps 
a high school student. 

Dr. McCollum and his two associates have attempted 
“to prepare a concise survey of the field of nutrition 
-which is more extensive and more inclusive than any 
other now available, and which is kept close to the 
scientific literature by means of citations from care- 
fully selected references for the benefit of those who 
may care to e.xtend their reading in the original litera- 
ture. It is hoped that the book -will meet the needs of 
all who are, like the authors, seeking to determine 
what is sound and what is speculation or misinfor- 
mation in respect to the nutritive needs of several 
species, including man ; the dietary properties of food- 
stuffs; the characterization of malnutrition due to 
specific or multiple deficiency states; the occurrence 
of various tj'pes of malnutrition in man and animals 
in different parts of the world; and the means of 
dealing effectively with these nutritional problems.” 

The text is easy to read, and every chapter contains 
a valuable bibliography. We rejoice to see Chapter 
26, which describes briefly the dietary habits of many 
primitive peoples throughout the world. It has always 
seemed to us that one of the defects in modern die- 
tetics has been its tendency to base all teaching on 
what happens to a white rat when it is placed on a 
restricted diet. Just as interesting and perhaps just 
as helpful clinically might be a study of what actually 
happens to human beings in various parts of the 
world as they try to live on peculiar and narrow diets. 

We heartily welcome the new book and congratulate 
Dr. AleCollum and his associates on the completion of 
a splendid piece of work. 


Sulfanilamide Therapy of Bacterial Infections, By 
R. R. Mellon, Paul Gross and F. B. Cooper, Springfield, 
Charles C. Thomas, 398 pp., 1938. 

T his is an excellent and most timely book. Section 1 
deals with the chemistry of sulfonamide and related 
compounds, the pharmacology of these compounds, and 
experiments in vitro and in vivo which showed the 
way in which these drugs act. Section 2 deals with the 
authors’ experiments with the bacteriostatic effects of 
sulfanilamide in vitro and the results in therapy with 
sulfonamide compounds on streptococcal and pneu- 
monococcal infections in laboratory animals. Section 
3 deals with the mechanism of action of sulfonamide 
compounds and the mobilization of the defensive 
factors of the host. In an appendix there is a discus- 
sion of the photosensitizing and allergic-like actions 
of sulfanilamide, also details in regard to the pro- 
duction by the drug of sulphemoglobinemia. 

There are other short sections on the effect of sul- 
fonamide compounds on staphylococcic infections and 
on the filterable viruses, also one on the marrow 
culture medium for bacteriostasis tests in chemothera- 
peutic studies. One of the most hopeful things about 
the sulfonamide compounds is that some of them ap- 
pear to be effective in combating a few of the diseases 
due to the filterable viruses. Unfortunately none of 
these compounds have yet shown any activity against 
the influenza virus or the St. Louis type of encephali- 
tis virus. Some do protect against innoculation of 
the virus of choriomeningitis, and it is claimed that 


certain of the drugs are effective in canine distemper. 
Sulfanilamide has been found helpful also in eases of 
lymphogranuloma inguinale, and it is proving very 
helpful in clearing up trachoma in the American 
Indians. 

There is a bibliography of 300 titles which will be 
very helpful to all students of this important subject. 
This is a book which should be in every clinic in which 
these new drugs are being used. 

It is a curious story the way in which prontosil and 
sulfanilamide were discovered. Some work was done 
by Domagk in the dye works in Germany, and in suc- 
ceeding years some research was done on these drugs 
and related dyes which suggested that they might he 
valuable in medicine. Only gradually did it become 
apparent that they could have great value. 


Textbook of Experiincntal Surgery. By J. Marko- 
witz, Baltimore, Wm. Wood & Co., 627 pp., 1937. 
Price ?7.00. 

W E are enthusiastic about this book. There was a 
need for it and Markowitz has done an excellent 
job. As he says, no one can become a surgeon by 
watching operations; he must get his hands in, and 
the place to do this first is not in the hospital; it is 
in the laboratory of experimental surgery. The best 
surgeon, also, is likely to develop out of a gifted young 
man -who spends much time in the physiologic labora- 
tory doing experiments which involve difficult surgical 
technic and which throw light on some of the problems 
still bothering the medical profession. One of the best 
places in the world for the doing of this typo of work 
is the Institute of Experimental Medicine of the Jlayo 
Foundation, presided over by Frank Mann. There 
Markowitz worked, as he says, for three happy years, 
and much of the material in this book is based on 
the researches of Mann and his staff and his many 
students. 

The book is beautifully illustrated and well and 
interestingly written. Markowitz is a dynamic, inter- 
esting sort of a man with a gift for unorthodoxy. He 
believes rightly that every' lesson should be made 
interesting. As he says, in the case of science, if the 
lesson is not interesting one can be fairly certain 
there is something wrong with the teacher. 

The field covered by the book is large. One finds 
even a chapter on antivivisection. Actually', this is as 
it should be, because no director of a laboratory can 
afford to be ignorant of the wiles of those women who 
vent their spleen on physicians and attack modern 
medicine behind a mask of zoophily. 

Every physiologist and every' experimenter on 
animals will want to have a copy of this book, and for 
years to come it will doubtless be the Bible of every' 
student of experimental surgery. Included in almost 
evei'y' chapter is much physiologic information, and 
at the end of each chapter is a valuable bibliography. 


Zwanglose Abhandlungen auf dem Gebiete der 
Frauenheilkimdc, Vol 1. Normale iiiid pathologisclic 
Physiologic im Wasserhaushalt der Sclnvangeren. By 
Herbert Albers, Leipzig, Georg Thieme, 119 pp., 1939. 

T his is the report of extensive studies made on the 
■water balance of the body' during pregnancy and 
labor. There are studies of normally pregnant women 
and pregnant women with marked edema. It appears 
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that there is an increase in the 
amount of blood in prcRnaney with a 
mnrhetl increase in the plasma. This 
p!oducc.s an apparent diminution in 
the number of red corpuscles. 

The monoRraph will be of much 
interest to obstetricians and to all 
students of blood volume and of the 
water content of the tissues. 

A’lifn'fioiid/ Physiologti of the Adult 
Riimitianl. By E. G. Ritzman and 
Francis Benedict, Washington, D. C., 
Carnegie Institution, 200 pp., 1938. 

In this book the chapter on the 
physiology of digestion, absorption 
and elimination of waste products by 


the ruminant will be of interest to 
gastro-cnterologists, and particularly 
to those who are interested in flatu- 
lence and constipation. There are a 
number of tables with data showing 
the amount of methane produced by 
herbivorous animals on various diets. 
Due to the excretion of methane 
through the lungs or the esophagus a 
cow loses on the average 9.G per cent 
of the digestible energy in the food. 
In one day an elephant can eliminate 
through lungs, esophagus and anus 
from 500 to 800 liters of methane. 

It is an interesting fact that an 
elephant which consumes during the 
day 50 kilograms of hay, will pass 


from 84 to 137 kilograms of feces. A 
hoi'se which may cat during the day 
10 kilograms of hay will void feces 
weighing 20 kilograms. Jlost of the 
added weight is due to water. The 
daily fecal excretion of a Jersey cow 
can be 7 per cent of her weight. Ap- 
parently with a herbivorous diet a 
tremendous amount of water must be 
taken in if only to keep the rough 
material flushing through the intes- 
tine. A carnivorous animal passes a 
much smaller amount of feces and is 
much more likely to become consti- 
pated. 

Consnltation Room. By Frederick 
Loomis. Alfred A. Knopf, New York, 
281 pp., 1939. Price $2.50. 

Publishers have learned in recent 
years that every wide-awake man or 
woman with a little strain of curiosity 
in his or her makeup is eager to see 
how other people live and work and 
do th» things they have to do. We all 
enjoy learning how a great hotel is 
run or what a captain of a great liner 
has to do each day; we probably 
would be intensely interested even in 
a well told story of the daily problems 
of the town dog catcher. 

For years the medical profession 
frowned so severely on any of its 
members who dared write for the lay 
public that it was difiicult for publish- 
ers to get biographical material out 
of those physicians and surgeons 
whose lives and experiences were 
most worth telling about. Able and 
successful men with vivid personali- 
ties were begged to write, but all but 
a very few were unwilling to do any- 
thing that might lessen the goodwill 
and esteem of the colleagues with 
whom they had worked throughout a 
lifetime. 

Today this barrier of reserve and 
tradition is being broken down, and 
many physicians are coming to see 
that the medical profession is not only 
not hurt but is actually helped when 
some of 'its ablest members describe 
well and vividly the life that a fine 
physician leads: a life filled with tre- 
mendously hard work and motivated 
by feelings of consecretion and de- 
votion, not only to the man’s science 
and art, but to the needs of humanity 
in general and of suffering indi- 
viduals in particular. 

Probably at no time in the history 
of this country could medical bio- 
graphies of this type do more good 
than at present, when in Washington 
plans are being made to regiment a 
large part of the medical profession; 
to put physicians on salaries and to 
take away from them most of their 
incentive to advance themselves in 
knowledge and skill and in the good 
graces of their patients. 

Faced with this menace, the medical 
profession might well have considered 
employing some type of public rc- 
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ounces of cooled Kalak to promote absorption 
of the drug. 
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Jations counsel such as many big 
firms now call in when attacked by 
the povemmcnt or the press, but then 
nlonp came Dr. Hartzler with his 
vivid .storj- of the “Horse and Bu^’ 
Doctor,” a story which showed the 
public that physicians of the finest 
type have been ffivinc generously and 
often without reward a service for 
which no one but a very wealthy man 
could pay. No one but a brave de- 
voted public servant would be willing 
to start out at night through blizzard 
and storm and flood and to risk his 
life for a stranger. 

Now comes Dr. Loomis with a book 
which is a worthy companion to Dr. 
Hertzler’s, although it describes a 


very different type of practice, one in 
which the consultant sits for half his 
day at his desk in a big city ofiice 
building and during the rest of the 
day and part of the night works in 
the lying-in and the operating rooms 
of a great hospital. Although one can- 
not expect to find here tales of brave 
.struggles against snow and high 
water and savage dogs one does find 
stirring pictures of courage and de- 
votion and consecration, of resource- 
fulness in the daily fights against 
disaster and death, and of sympa- 
thetic efforts to save the self-respect 
of young women who, having loved 
too deeply and too generously, find 
themselves facing unmarried mother- 
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hepatic ducts. 

Procholon is an oxidation product of cholic acid 
— one of the natural bile acids. Used in proper 
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Procholon is indicated in a variety of gall-bladder 
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hood. One sees that the successful 
city consultant and surgeon must 
have a big heart; he must have 
courage and he must be a born lender, 
upon whose broad shoulders men and 
women find it easy to drop their 
burdens. Dr. Loomis shows the picture 
of a busy city consultant sometimes 
spending days worrying over the 
problem of some poor girl who can't 
possibly repay him for all the time 
he gives her. Actually, he gas'c this 
time and effort because he was as 
much concerned for the patient’s soul 
and happiness as he was for the sal- 
vation of her body. 

This is a splendid book, well 
written, and full, not only of soul 
stirring and thought producing 
stories, but of helpful information 
for women of every age. Ever)' 
puzzled woman going through the 
menopause would do well to read the 
chapter on her problems. The fact 
that the book has already gone into 
several printings shows that it is re- 
ceiving a warm welcome from the 
public. Many readers will thrill over 
the stories of the unmarried women 
and the babies that were saved to 
them. 

Every physician should be grateful 
to Dr. Loomis for having written 
this book. As stated in the early part 
of this review, if the book had been 
written years ago it would have 
brought down on Dr. Loomis’ head 
much criticism and perhaps some 
ostracism, but today most physicians 
can see how much good such a hook 
can do, not only to laymen but to 
young physicians starting out on their 
career, and to the cause of scientific 
medicine everywhere. Perhaps through 
books like this the reading public will 
at last come to see how desirable it 
is that the medical profession be 
supported in its efforts to put donm 
quackery both within and without its 
ranks. Actually, physicians who 
might still be inclined to deprecate 
such writing by their colleagues will 
doubtless note now that the best of 
these medical biographies arc being 
written, not by young men who might 
perhaps be suspected of trying to 
build up prestige and a practice, but 
by men who are approaching the close 
of their professional life, and who for 
years have carried a much larger 
burden of practice than they wanted. 
They can hardly he accused of trying 
to drum up practice. 


Die Viscerogrnphischc Mcthadc. By 
D. Danielopolu, Berlin, S. Kargcr, 
1G6 pp., 1930. 

This book is of greater interest 
today since Osier Abbott has been 
showing what can be accomplished 
with an intestinal tube. Danielopolu 
and his colaborators were some of 
the pioneers in this field, and it is 
interesting to see what they accom- 
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plished. They report many physi- 
ological and phainiaeologic experi- 
ments not only on animals but on 
normal and diseased men. In these 
experiments from one to three re- 
cording balloons were passed into 
esophagus, stomach, small intestine, 
colon or bladder. 

Danielopolu believed that this type 
of work should be of great value to 
the clinician but the reviewer could 
not find in the rather verbose discus- 
sion of the experiments much to 
support the statement. Danielopolu 
felt that his experiments were of 
great value also in showing how 
different the pharmacologic reactions 


of the digestive tract are in man and 
in laboratory animats. Actually, the 
reviewer’s impression from the many 
good copies of kymographic records 
which are here published is that drug 
actions are much the same in animals 
and man. The striking fact which the 
clinician might do well to grasp is 
that most of the drug-actions were 
fleeting. The physician, when he gives 
a drug has in mind and usually de- 
sires an action W'hich will last several 
hours or all day; Danielopolu’s 
records show that the action usually 
lasts seconds or minutes; that it is 
often a mixture of inhibition and 
stimulation, and that this mixture 


varies rvith the dosage of the drug 
used. 

The book really constitutes a valu- 
able and unusual contribution to our 
knowledge of the motor functions of 
the digestive tract. There is much 
information of value about the be- 
havior of esophagus, stomach and 
bowel. It is interesting to see that 
years ago Danielopolu found that 
atropin and eserin will sensitize the 
gastric musculature so that it will 
become more sensitive to psychic 
stimuli. Such observations have been 
repeated of late. 

The esophagus in cases of cardio- 
spasm gave a peculiar record with 
the balloon technic. Large doses of 
ephedrin quieted the intestine for 
several minutes. Pilocarpin produced 
a temporai-y increase of gastric mo- 
tility followed by a period of quiet. 
The effect of adrenalin was found to 
last but a few seconds. Small doses 
of atropin seemed to increase the ac- 
tivity of the stomach but large ones 
inhibited it. The book should be 
studied by everyone who is interested 
in the research side of gastro-entcr- 
ology. 

Zcanplosc Abhandlungcn auf dan 
Gcbicto dcr Fraucnhcilkundc. Vol. S. 
Dcr Aneurin- (V-itainin SO haushalt 
in dcr Schwangcrschaft und im 
Wochenbett. By Gerhard Gaehtgens, 
Leipzig, Georg Thieme, 70 pp., 1330. 
Price G.70 RM (bound). 

This small monograph contains re- 
sults of careful studies of the excre- 
tion of Vitamin B, in the urine and 
feces of pregnant women. There are 
also studies of the amount of Bi in 
the serum, the placenta and the milk. 
Lactation didn’t appear to influence 
the level of Vitamin B, in the body. 
There didn’t seem to be any greater 
need for the substance during preg- 
nancy and lactation. It didn’t seem to 
Dr. Gaehtgens that the lack of B, 
could explain any of the pathologic 
manifestations seen in some preg- 
nancies. 

Abstracts 

ScHATZKi, Richard. 

The Roentgenologic Appearance 
of InUismisecptcd Tumors of the 
Colon, with and M’ithout Barium 
Examination. Am. .7. Roent. and 
Radium Therapy, Vol. il. No. 4, 
pp. 5i9-SG3, April, 10,10. 

The occurrance of intussusception of 
tumoi's of the colon is a rare enough 
occurrence to warrant the report of 
eleven instances seen at the lilassa- 
ebusetts General Hospital by Dr. 
Schatzki, during the past three and 
one-half years. 

Of these eleven cases, the site of 
the tumor was the caecum in four 
instances; in three instances, hepatic 
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flexure was involved; in two in- 
stances, the ascending colon. In one 
instance, the transverse colon, and in 
another case, the sigmoid. In seven 
cases, the tumor was an adenocarci- 
noma — in three cases, it was a sub- 
mucous lipoma which all showed 
partial necrosis and ulceration, and 
in one case, the histology was un- 
known. 

The roentgenologic signs of intus- 
susception are analyzed, using as a 
model a figure showing three con- 
centric cylinders; a narrow central 
canal surrounded by a thin peripheral 
sheath, which are separated by a 


wide space representing the mesen- 
tery of the two intestinal walls, and 
finally the distal intestinal wall. 

Examination of these cases may be 
done in one of three fashions: 

I. Barium Enema: 

(a) The enema may stop suddenly 
with the formation of a cap. 

(b) The enema ' may enter the 
sheath surrounding the intussuscepted 
gut producing two peripheral lines of 
barium outlining the profile of the 
non-fiiled intussuscepted gut. On oc- 
casion, circular bands forming a 
spiral-like picture around this part 
of the gut may be seen. 
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(c) The enema may enter the 
lumen of the intussuscepted gut. 

II. Peroral Examination: 

In this case the central canal may 
be filled as well as the sheath. The 
caliber of the gut may change sud- 
denly and may have the shape of a 
bird's beak. 

III. Flat Film; ’ 

In instances of small bowel ob- 
struction, air- and fluid-filled dilated 
loops are seen. However, in cases of 
large bowel obstruction there may be 
an absence of gas in the • hepatic 
flexure and small loops of bowel may 
occupy that region. Likewise, the ab- 
sence of the normal pattern of the 
air- and fecnl-filled caecum and as- 
cending colon is a common and .valu- 
able sign. 

There are several other diagnostic 
aids which may he obtained from the 
flat film alone: 

(1) The area of intussusception is 
characterized by a sausage-shaped 
homogeneous shadow. 

(2) This may be surrounded by an 
air-filled sheath, or by air rings. 

(3) The shadow of the intussus- 
cepted gut is differentiated from that 
of the fecal mass by its homogeneity 
as compared with the mottled appear- 
ance of fecal material. 

(4) The tumor causing the ob- 
struction can sometimes be seen. 

(5) At times, a narrow air-filled 
lumen surrounded by a thick soft 
tissue cylinder may be seen. 

(G) The beak-like appearance of 
the gut entering the area of intus- 
susception is characteristic. 

(7) The portion of the colon proxi- 
mal to the intussusception may ap- 
pear unusually short. There may be 
gross obstruction with distended air- 
filled gut proximal to the intussus- 
ception. 

The two important factors in the 
differential diagnosis are: 

(1) Is an intussusception present? 

(2) TYhat type of intussusception 
is present? 

Two diagnostic pitfalls are men- 
tioned : 

(1) The inverted caecum in intus- 
susception may simulate a mass when 
no mass is present. 

(2) The narrowed piece of intus- 
suscepted gut may lead to a diagnosis 
of regional ileitis because it may 
simulate the "string sign” of ileitis. . 

A question as to what part of the 
gut is involved is important. In colo- 
colic intussusception enough of the 
proximal colon is visible to mark off 
the beginning of the process. It is, 
however, difficult to decide whether 
the intussusception at times arises 
from the ileum or from the caecum. 
In the former instance, the caecum is 
routinely inverted, whereas in the 
latter it is not always involved. They 
may also be differentiated by the fact 
that the continuity of the outline of 
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the ascending colon is interrupted at 
the beginning of the intussusception 
of the colocolic type. It is not inter- 
rupted in the ileocolic type. 

Although clinical symptomatology 
of intussusception is not discussed in 
this paper, one important symptom 
which occurred in eight of the eleven 
cases was named. This was the oc- 
currence of repeated cramp-like pains 
in the abdomen of short duration, 
more or less severe and sometimes ac- 
companied by fainting spells. 

The article is accompanied by illus- 
trations, both X-ray and diagramatic, 
which are extremely interesting and 
lucid. It emphasizes the value of the 
study of soft tissue shadows seen on 
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The Roentgen Diagnosis of Inhts- 
susceptioiu Radiology, Vol. SI, C, 
pp. 65S-e09, Dec., lOSS. 

The authors distinguish four com- 
mon types of intussusception. 

1. Ileocecal — the most frequent, in 
which the ileum and ileocecal valve 
pass into the cecum. 

2. Colic — in which the large in- 
testine is prolapsed into itself. 

3. Enteric (ileal) — in which the 
small bowel alone is involved. 
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4. Ileocolic — in which the ileum 
prolapses through the ileocecal valve. 

The best procedure is the exami- 
nation by contrast enema. The careful 
study of the colon after filling and 
post-evacuation is necessary. As the 
enema is administered, a hindrance of 
the flow of barium usually occurs. 
This obstruction is produced by the 
apex of the intussusceptum and con- 
traction of the ensheathing layer. If 
the invagination is loose, the obstruc- 
tion will often recede for a varying 
distance by increasing the pressure 
of the enema. Under such circum- 
stances there is an irregular filling of 
the colon proximally. Complete re- 
duction may result, allowing the colon 
to fill out normally. This fact has en- 
couraged the use of the barium enema 
for therapeutic as well as diagnostic 
purposes in selected cases. 

However, movable obstruction is 
not completely diagnostic of intus- 
susception since pedunculated tumors 
can give similar findings. If barium 
is able to pass between the sheath 
and the invaginated portion, a char- 
acteristic forking of the contrast sub- 
stance occurs at the point of obstruc- 
tion. The barium diverges into two 
narrow channels enclosing the intus- 
susception as a thin’ cylindric shell 
within the intussuscipiens. The length 
of the forking depends on the length 
of the invagination and on the ana- 
tomic space between the cylinders. It 
is possible, of course, that any 
rounded mass projecting into the. 
lumen of the bowel, but completely 
obstructing it, will present a similar 
appearance. Further stress has to be 
layed on the presence of a palpable 
mass in the abdomen. The roentgeno- 
grams covering one colic and six ileo- 
colic cases of intussusception illus- 
trate these important points. 

Franz J. Lust, New York, N. Y. 

Kantor, John L. 

The Roentgen Diagnosis of Idio- 
pathic Steatorrhea and Allied 
Conditions. "Practical Value of 
the ‘Moulagc Sign.’” Am. J. 
Roent. and Radium Therapy, pp. 
758-778. 

The disease syndrome which has 
been called “idiopathic steatorrhea” is 
characterized by an inability to ab- 
sorb fat, carbohydrate, calcium, and 
sometimes phosphorous, along with 
anti-anemic factors and vitamins. 

Clinically this condition is recog- 
nized by changes in the stool duo to 
an increase of fatty content. There 
is very often a diarrhea of a frothy 
or soapy stool. Changes in the nervous 
system occur due to loss of calcium 
and result in irritability, tetany, and 
spasmophilia. The skeleton may show 
osteoporosis and dwarfism. Opacities 
of the lens are often present. Anemia, 
tongue lesions, skin lesions, and dis- 
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turbance of water metabolism occur. 

During the past ten years, the 
roentgenologic findings have been 
gradually clarified and classified con- 
sisting of : 

1. In the small intestine — “Moul- 
age Sign,” dilatation, segmentation. 

2. In the colon — Dilatation and re- 
dundancy. 

3. In the gall bladder — Faint fill- 
ing. 

4. In the bony skeleton — Osteopo- 
rosis, deformity, and dwarfism. 

SmaU Intestinal Findings: 

Normally the valvulae conniventes 
which are present in decreased fi'e- 
quency from the duodenum to the 
ileum are clearly seen in the X-ray 


film. In steatorrhea, however, they 
become coarser or ironed out. The 
wall outline seems softer than 
normal and may resemble a tube into 
which wax has been poured. This Dr. 
Kantor calls the “Moulage Sign.” 
There may also be dilatation and 
segmentation of the small "bowel with 
intervening areas of spasm. The 
emptying time of the small intestine 
is- often prolonged. 

The pathology which underlies the 
X-ray appearance is still as yet not 
definitely known. This is particularly 
important, in view of the fact that 
diseases other than “idiopathic stea- 
torrhea” have been reported as pro- 
ducing similar X-ray findings. They 
have been reported in patients with 


pellagra, chronic pancreatitis, carci- 
noma of the head of the pancreas, 
lymphosarcoma of the intestine or of 
the mesenteric lymph glands, as well 
as in gastro-colic fistula. 

Colon Findings: 

An interesting observation is that 
this disease is the only form of 
chronic diarrhea in which the colon 
is dilated instead of being narrowed. 
The dilatation is due to the gas 
formed by the fermentation of sugars 
which fail to be absorbed in the small 
intestine. Associated with this typical 
colonic dilatation is a moderate de- 
gree of redundancy. 

Gall Bladder Findings: 

Although the data is insufficient, 
there is some indication that failure 
of the gall bladder to visualize well is 
a characteristic roentgen finding 
during the acute phase of the disease. 
Bone Changes: 

In children, stunted growth has 
often been reported as the result of 
steatorrhea. In adults, there may be 
such changes as spontaneous frac- 
tures, bending of bones, un-united ' 
epiphysis, pain and tenderness over 
the bones and joints. 

The author presents six cases of 
"idiopathic steatorrhea.” Many of 
these patients were seen by other 
physicians and permitted to go on 
without a definite diagnosis being 
made from the clinical picture. In 
several instances, on reviewing the 
old films typical roentgenologic 
changes were noted. Adequate treat- 
ment, consisting of a banana and 
strawberry diet, accompanied by in- 
jections of the liver and vitamins, re- 
sulted in improvement. In one series 
of films, the improvement was demon- 
strated roentgenologically by the re- 
appearance of the normal markings 
of the jejunum and the disappearance 
of a previously noted “Sloulage Sign.” 

Henry H. Lerner, Boston, Mass. 

Eggers, Carl. 

Canr.er of the Gastro-Intcstinal 
Canal. Bulletin of the New York 
Academy of Medicine. Vol. Ih, 
No. C, pp. 325-SA8, June, 193S. 

Eggers gives a clear description of 
cancer in the gastro-intestinal tract. 
He emphasizes that in New York City 
about GVr are found in the esophagus, 
.33% in the stomach, %% in the 
small intestines, 25% in the. colon and 
sigmoid and 14% in the rectal sig- 
moid. Eggers stres.ses the importance 
of " the preoperative treatment with 
administration of adequate quantities 
of fluids to overcome dehydration and 
toxemia. Preoperative precautions 
should be given to raise the lowered 
vitiility. The results of Eggers oper- 
ative experience in cancer and carci- 
noma of the sigmoid after 5 years 
show that 31% were still alive. In 
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Why is Diarrhea 

'^^nlikely when mixed sugars 
S ^Modify milk? 
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Answers to 
Physicians’ Questions 

1. Q. What sugars have laxative 
properties? 

A. Karo js less laxative than 
simple sugars and dextrin 
considerably less than malt- 
ose, 

2. Q. How does Karo affect the 
stool? 

A. Karo imparfs a brown 
color, softens and acidifies 
the stool. 

3. Q. What is the average limit of 
tolerance for Karo? 

A. Milk mixtures containing 
as much as 17% Karo pro- 
duce no untoward symptoms. 

4. Q. What arc the relative rates 
of absorption of sugars? 

A. Dexfrose IS absorbed mos? 
rapidly, lactose most slowly 
and Karo at intermediate 
rates of speed, 

5. Q» Is Karo free from oiganisms? 

A. Ves, Karo /sheafed fo /55® 
F. and then poured into 
pre-heafed cans and vapor 
vacuum-sealed. 





mo. 


Intestinal fermentation is kept 
at a low level when Karo is fed. The dextrose 
and maltose components are quickly absorbed 
and the difficultly fermentable dextrin is grad- 
ually and completely transformed into the 
simple monosaccharides. Karo Syrup thus pre- 
vents the flooding of the intestinal tract with 
excessive amounts of easily fermentable sugars. 

And the osmotic pressure of the Karo com- 
ponents is considerably less than that of the 
sugars resulting from their hydrolysis.There is, 
therefore, little tendency for water to be drawn 
into the intestines and be lost in the stool 
when relatively large amounts of Karo are fed. 
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Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
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carcinoma of the sig-moid and rectum, 
31 ivere still alive. The author 
stresses the importance of an early 
diagnosis of cancer which would im- 
prove the results of our treatment. 

Franz J. Lust. 

Mayer, Edgar and Divorkin, Martin. 
Roentgen and Light Therapy 
of Intestinal and Peritoneal 
Tuberculosis. Radiology, Vol. SI, 
No. 1, pp. S5-il, July, loss. 

The use of roentgen-ray and light 
radiation for treatment of intestinal 
and peritoneal tuberculosis is often 
productive of good results, warrant- 
ing more general use of these 


measures as adjuvants to rest and 
hygienic treatment. A trial of tumor 
dosage of X-ray under careful study 
is indicated in proliferative forms of 
intestinal and peritoneal tuberculosis 
that have not responded to smaller 
doses. With X-ray treatment, best 
results are obtained in hyperplastic 
and simple proliferative forms of in- 
testinal and peritoneal tuberculosis, 
and especially when applied early in 
ascitic forms of peritoneal tubercu- 
losis. With light therapy, both natural 
and artificial the ascitic and prolifera- 
tive forms of pei'itoneal tuberculosis 
as well ns the proliferative and ulcer- 
ative forms of intestinal tuberculosis 
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weight. It provides a bland, non»oily, gelat- 
inous bulk to the fecal mass that induces em. 
effective colonic reflex, insuring copious, 
normal stool elimination. 

Serutan is entirely non-irritant, and free 
from habit-forming drugs or roughage. Clin- 
ical tests in hundreds of cases over the past 
five years have confirmed its efficacy end 
safety. 

The gentle, thorough nature of the peri- 
staltic action Seruian induces indicates its 
use particularly in spastic constipation, in 
the constipation incident to pregnancy, col- 
itis, ulcers, hemorrhoids, etc., and for pre- 
and post-operative use. 

Many physicians are now prescribing 
Serutan because its ability to invoke normal 
physiologic response provides such a help- 
ful stimulus to intestinal muscle tone. Thus 
its administration may often be decreased or 
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Have you tried Serutan in your own costive 
cases? The coupon will bring professional 
samples and literature. 
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are generally responsive in patients 
not too critically ill. 

Franz J. Lust, New York, N. Y. 

Gottlieb, Charles and Reitman, 

Norman. 

Lciomyosarcomatosis of the Small 
Intestine. Am. J. of Roent. and 
Radium Therapy, T'oi. XLI, No. 
2, March, 1039. 

A case of multiple leiomyosarcoma 
of the small intestine is presented. 

' This appears to be the first case of 
multiple leiomyosarcoma of the in- 
testines to be reported. Leiomyosar- 
coma of the small intestine is a rela- 
tively rare tumor, occurring in one 
out of every 9G cases of small in- 
testinal tumors. They may be divided 
roughly into an internal and external 
type. Although the diagnosis way be 
made clinically, there is no definite 
clinical syndrome, and the diagnosis 
is usually made by the pathologist. 

Gottlieb and Reitman think that 
the roentgenological study of the 
gastro-intestinal tract is unsatis- 
factory as a rule. They show, how- 
ever, roentgenograms on which some 
of the round masses in the small in- 
testines can be detected. This report 
proves again the importance of roent- 
genological study of the small in- 
testines. 

Franz J. Lust, New York, N, Y. 

Hasegawa, Takuro. 

Influence of Splenectomy on the 
Alkalinity of Intestinal Juice. 
Arbcitcn aus dcr medkinisehen 
FakuUdt Okayama, 0, 72-S, lOSS. 

The acidity of the intestinal se- 
cretions was studied in dogs provided 
with simple intestinal fistulae. Cholic 
acid administration produced a rise in 
pH. Splenectomy likewise resulted in 
an elevation of pH values, but the 
magnitudes of this rise and of the 
volume of secretion were not as great 
as with the cholic acid. Adminis- 
tration of spleen extract maintained 
the alkalinity at a normal value, al- 
though the. pH was reduced subnor- 
mally. Bile acid exerted a similar 
effect. 

Franklin Hollander. 

Akerlund, Ake. 

Transparent Gas Containing Fis- 
sures in Gall Stones and Their 
Roentgenological Significance. 
Acta Radiologica. Vol. XlX,Fasc. 
S, pp. 215-220, 30:IX, No. 100, 
1038. 

Star-shaped fissures in gall stones 
occur not only in dried specimens but 
also quite extensively during life 
when they usually contain fluid or 
semi fluid material and do not roent- 
genologically stand out against the 
tissues of the body. These cracks are 
of roentgenological interest only in 
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the relatively rare cases where they 
are directly evident on the roentgen 
film due to striking transparency or 
when they bring about a decrease in 
the specific gravity of the concrement, 
a feature which conies to light in 
roentgenological sedimentation ex- 
aminations. Both the great roent- 
genological transparency of the fis- 
sures and the low specific gravity of 
the stones as estimated on the fresh 
specimen (varying in Akerlund’s ma- 
terial between 1,010 and 1,03.5 and 
thus being lower than even the 
specific gravity of pure cholesteriii) 
showed that in such rare cases the 
cracks contain gaseous substances 
probably arising from gas-producing 
bacteria or from other disintegration 
processes. 

These transparent star-like fissures 
in the gall bladder region have up to 
the present attracted very little at- 
tention in roentgen diagnosis and 
cause of the occurrence of this new 
roentgen" sign has never before been 
explained. However, gas-filled fissures 
within a gall stone, even if they are 
rare, may in certain cases make 
possible a diagnosis of gall stone 
when the concrement itself cannot be 
roentgenologically verified in any 
other way. 

Franz J. Lust, New York, N. Y. 
Bailey, H. 

Acute Dilatation of the Stomach. 
Brit. Med. J., p. i3i, March 4, 
1939. 

Acute dilatation of the stomach 
was first described by ICundradt in 
1871 and Fngge in 1872. It is a 
common complication which may 
occur .after any operation. Actual 
vomiting occurs relatively late and 
the condition should be recognized be- 
fore vomiting occurs. 

The stomach should be emptied and 
kept empty by constant drainage 
through a stomach tube (nasal type). 
Intravenous saline should bo adminis- 
tered continuously. The patient’s 
position need not be shifted. Patient 
may be allowed to drink but the in- 
gested fluid is removed by the stomach 
tube. Eserine, 1/200 grain, mav be 
given every four hours for 3 doses. 
The gastric tube is left in place for 
36 hours before the stomach recovers 
tone. 

Hover, Anorkas. 

The Rncn*qcn Diaquosh of In- 
testinal Ohstriiction. Acta Rndi- 
olopica., Vol. XIX, Face. 9, 30 :\I, 
No. Ill, p. in0-!,32, 1938. 

The author describes the roentgen- 
ologic .symptoms of intestinal obstruc- 
tion (without the contrast media). 
The significance of the amount and 
location of gas in the colon is stressed 
by Hoyer. He reports his findings in 
46 acute abdominal eases in which he 
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was able to give a correct reply as to 
whether or not an intestinal obstruc- 
tion was present. In the majority of 
the cases Hoyer was able to locate the 
accurate site of the lesion. It is im- 
portant to know that we have certain 
normal (physiologic) fluid levels in 
the stomach, duodenum and terminal 
coil of the ileum, which should not 
he confounded with pathologic con- 
ditions. 

Franz J. Lust. 


Norgaard, Flemming. 

Peptic Ulcer of the Esophagus. 
Acta Radiologica, 'XIX, .T, iSS, 
1938. 

Primary diagnosis of peptic ulcer 
of the esophagus hy roentgenological 
examination is much rarer than ought 
be expected, even considering the 
rarity of the affection. The author 
reports such a case, in which the 
diagnosis was established roentgenolo- 
gically. It is important to repeat the 
examination if necessary several 
times and preferably during periods 
with markedly pronounced symptoms, 
or else under artificial provocation of 
such symptoms, (hard bread to 
swallow! !) 

Franz J. Lust. 


Luedin, Max. 

Lymphatic Hyperplasia of the 
Mucosa of the Stomach in Lym- 
phatic Leukemia. Eoentgenpraxis, 
5, 11, 1816, 1933. 

Lymphatic leukemia is able to in- 
volve the stomach to a great extent. 
A case is described in which the 
mucosal studies could be compared 
with the autopsy^ specimen. The in- 
filtration of the mucosa is shown in 
the form of broad rugae. These ir- 
regular rugae can not be flattened 
out by palpation during the fluoro- 
scopy. The histological examination 
confirmed the diagnosis in showing 
that the mucosa and the muscularis 
propria were infiltrated by Ijunphatic 
tissue. 

Franz J. Lust. 


Oppenheimer, Albert. 

Acute Transient Intestinal Atony. 
Am. J. Roent. and Rad. Therapy, 
Vol. Al, No. 4, pp. 574-380, April, 
1939. 

In a well-illu-strated, brief article. 
Dr. Oppenheimer describes the oc- 
currence of dilatation of the colon in 
cases where the pathology was pri- 
marily either in the urinary tract or 
in the gall bladder. 

The weII-kno^vn observation that 
the colon often appears dilated and 
filled with gas in instances of disease 
of the genito-urinary tract, particu- 
larly calculi is reaffirmed by his find- 
ings. Studies performed on the gastro- 
intestinal tract during retrograde 
pyelography reveal that: (1) the 




PRESENT VITAMIN STANDARDS AND UNITS 


• Early in this decade the first Interna- 
tional Standards of Kefcrcnce and Units 
for vitamins defined in terms of definite 
quantities of the standard materials 'nerc 
tentatively adopted hy the Permanent Com- 
mission on Biological Standardization of 
the League of Nations. At subsequent meet- 
ings this Commission has replaced certain 
of the original standard materials by the 
pure vitamins or preparations considered 
to he better adapted as standards of refer- 
ence. Hoivevcr, the neir units defined in 
terms of the new standards represent ap- 
pro.ximalely the same biological activities 
as the original International Units. 

Believing that the present units and the 
standards of reference upon which they arc 
based irill he of interest, they have been 
tabulated and defined: 

Vitamin A 

The standard of reference (1) is a solution 
of purified bcta-carotene in an inert oil, of 
such concentration that one gram of solu- 
tion contains 300 inicrograms (0.300 mg.) 
of beta-carotene. Tiie International Unit of 
vitamin A is the vitamin A activity of 2 mg. 
of the standard solution, or 0.6 micrograms 
of beta-carotene. 

Vitamin Bi 

The reference standard (2) is the Interna- 
tional Standard preparation of thiamin 
chloride. The International Unit for vita- 
min Bi is the antineurilic activity of three mi- 
crograms (3 V) of the International Standard. 

Vitamin C 

The reference standard (1) for vitamin C 
is a specified sample of crystalline levo- 


ascorbic acid. The International Unit for 
vitamin C is the vitamin C activity of 0.03 
mg. of this standard. 

Vitamin D 

The reference standard (1) for vitamin D 
is a .solution of irradiated crgoslcrol, pre- 
pared under specified conditions at the 
National Institute for Medical Research 
(London). The International Unit for vita- 
min 0 is the vitamin D activity of 1.0 mg. 
of this standard solution. 

The International System of c.vpressing 
vitamin v'alues will undoubtedly soon be- 
come official for all authoritative agencies 
which concern themselves with the estab- 
lishment of vitamin standards and units. 
Reference standards for ribollaviii and nico- 
tinic acid — both of which are of significance 
in human nutrition — have not been defined. 
However, the use of units such as micro- 
grams or milligrams of the crystalline com- 
pounds to e.xpress riboilavjn and nicotinic 
acid values is becoming increasingly 
prevalent. 

The use of vitamin units of definite value 
permits correlation of various phases of 
vitamin research, particularly those phases 
relating to the vitamin contents of common 
foods and to the quantitative human re- 
quirement for these essential food factors. 
Although vitamin supplementation of the 
diet may be desirable under certain cir- 
cumstances, it is apparent (3) that a well 
planned mixed diet is most suitable for 
supplying optimal quantities of the vita- 
mins along with the other essential nutri- 
ents. Tlic established vitamin values of 
canned foods (4) serve as an indication of 
their usefulness in formulating such diets. 
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Kew Discovery 
Revives Interest 
in Acidophilus 
Therapy 


Clinical tests show that this 
combinatian relieves con- 
stipation in a high per- 
centage of cases. 

Doctors arc showing renewed 
interest in acidophilus therapy. 
They have known for years 
that this therapy is correct. 
Now, with the discover}’ of 
Lactys, practical results are 
being obtained. By combining 
lactobacillus acidophilus with a 
specially prepared compressed 
yeast, it is possible, for the 
first time, to carry viable, 
potent, lactobacilli directly into 
the intestines in sufficient 
quantities to bo effective. 

Doctors Delighted with 
Results 

Doctors prescribing Lactys 
are enthusiastic about the re- 
sults obtained with this new 
concentrate. Their chronic 
cases of constipation respond 
to this new treatment — cases 
in which all other treatments 
had failed. Doctors are also 
pleased with the simplicity and 
convenience of the treatment. 

Send for Free Samples 

Send today for free samples of 
Lactys, clinical tests and lists of 
distributors Lactys Inc., Copeutt 
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stomach is dilated, the pylorus spasti- 
cally closed; (2) that some of the 
loops of the small intestine are di- 
lated, with diminution of the peri- 
stalsis, while other loops may be 
spastically contracted; and (3) that 
the colon is dilated and elongated. 

From these findings, he concludes 
that the findings are duo to irritation 
of a sensitive renal pelvis. This dila- 
tation or atony disappears rapidly, 
indicating that the intestinal muscle 
itself was not damaged. The author 
maintains that this work is a con- 
firmation of Alvarez's experiments in 
respect to the normalcy of intestinal 
muscular response in experimental 
paralytic ileus. As a result of these 
e.vperiments, the author maintains 
that intestinal ileus may be produced 
by inhibitor}' impulses which origi- 
nate in irritation of the peritoneum 
or the renal pelvis. 

Henry H. Lerner, Boston, Mass. 

Bruce, G. G. 

Diagnosis and Treatment of 
Acute Appendicitis in Children. 
Lancet, p. 12i7, June .5, 1930. 

The paper constitutes a report on 
4G7 consecutive operations in cases of 
acute appendicitis in children under 
the age of twelve years. The mor- 
tality was 1.9 per cent, all the deaths 
occurring in cases with perforated 
appendix with local or general peri- 
tonitis. Bruce finds at least five 
different types of clinical pictures 
which the child with acute appendi- 
citis may present and warns against 
thinking of only a single set of 
symptoms. Immediate operation is 
advisable in children. It is essential 
to diagnose the condition before open- 
ing the abdomen and to operate 
quickly, gently and accurately. 

M. H. F. Friedman, Detroit. 

Linder, Fritz. 

The Active Principles of the 
Small Intestine. Medicine in its 
Chemical Aspects. Layer, Lever- 
kusen, Germany, Vol. 3, p. 220, 

loss. 

A review dealing chiefly with the 
“hormones” reported present in the 
small intestine. Secretin, cholecy- 
stokinin, inkretin, and haemopoietin 
arc dealt with but no mention is made 
of enterogastrone. The role of the 
small intestine as a detoxicating 
agent is stressed. 

M. H. F. Friedman, Detroit. 

Braucii, F. 

Studien zur normalen nnd path- 
ologisehcn Physiologic der Be- 
u-cgsvorgdnge am menschichen 
Magen. Ztschr. klin. Med., Vol. 
134, p. SSI, 1038. 

No correlation was found between 
the state of the blood sugar level and 


the gastric hunger movements in both 
normal and sick humans. The spon- 
taneous movements of the empty 
stomach probably are not due to a 
fall in blood sugar level. During 
active gastric peristalsis there arc 
neither the sensations of hunger or 
the abdominal rumblings. Gastric 
pain is usually correlated with altor- 
ation-s in the tonus of the gastric 
musculature but perhaps may also bo 
associated with increased or de- 
creased gastric peristalsis. 

M. H. F. Friedman, Detroit. 

Macy, I. G., Reynolds, L. and 

Souders, H. J. 

The Effect of Carmine Upon the 
Gastro-lntestinal Motility of 
Children. Am. J. Physiol., Vol. 
120, p. 75, May, 1030. 

Seven healthy children, ages 7-11 
years, were given 0.2 to 0.3 gm. 
carmine. The carmine reduced by 21 
to 61 per cent the average emptying 
time of the stomach but the intestinal 
motility was decreased so that the 
total retention time of a barium meal 
was unaffected. The authors point 
out that since carmine is used ns a 
marker for separating fecal units in 
metabolism studies, due consideration 
of its influence (decreased peptic nnd 
increased intestinal digestion phases) 
should be made. 

M. H. F. Friedman, Detroit. 

Morrison, J. L., Shay, H., Ravdin, 

I. S. AND Cahoon, R. 

Absorption of Glucose from the 
Stomach of the Dog. Proc, Soc, 
Exper. Biol. Med., Vol. 41, p. 131, 
May, 1030. 

Contrary to what is believed by 
many, these workers present evidence 
that the stomach is capable of ab- 
sorbing glucose. Using dogs under 
amytal anaesthesia, they found that 
isotonic solutions are not absorbed to 
any significant degree but that higher 
concentrations are definitely absorbed. 
The concentration of the glucose 
solution in the stomach apparently 
determines the rate of absorption. 

M. H. F. Friedman, Detroit. 

Robinson, Leon J. 

Radiologic Gastro-lntestinal 
Studies in Epilepsy. Am. J. 
Psychia t., Vol. 05, p. 1005, 
March, 1030. 

Roentgenographic studies were 
carried out on 100 patients with epi- 
lepsy. Examination was made im- 
mediately after giving barium .sulfate 
and C, 2-1, 48, nnd in some cases 72 
hours later. 8G per cent of the 
patients had a normal gastro-intc.s- 
tinal series, 4 per cent had duodenal 
ulcer, and one patient had a gastric 
ulcer. It was concluded that there is 
! no characteristic gastro-intcstinal 
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palhalofTj’ in epilepsy. The Ra.stro- I 
inte.stinnl nurac present in 23 per 
cent of the epileptic paticnt.s did not 
depend on dcmon.strnble abnormali- 
tic.s of the digestive tract. 

j\r. H. F. Friedman, Detroit. 

CONNOTATIONS 

H. J. Sims, M.D. 

Denver, Colorado 

The pancreas was fii-st dc.seribed ) 
by Wirsunp in 1042. 

In 1885, De Cei-enville performed 
what i.s now known a.s the firet 
thoracopla.sty. He resected segments 
of ribs over tuberculous cavities at 
the apex of the lung. 

Diirston described in 1070 the first 
case of tracheoesophageal fistula. 

In 1812, Meckel discovered and de- 
scribed a diverticulum, now known 
by his name. He added that the struc- 
ture of its inner layer was identical 
with that part of the intestine from 
which it arises. 

In 1882, Cervello introduced paral- 
dehyde. 

Morchinson recognized an emo- I 
tional jaundice. He believed that, as j 
a result of lowering the blood pres- 
sure in the liver, the tension in the 
small bile ducts became greater than 
that in the blood vessels. 

Galen's textbook of anatomy ap- 
peared in 105 A.D. The platysma 
m.voides, palpebral, palmaris, plan- 
taris, and the interossei muscles of 
the hands and feet are described. 
Since it was unlawful at that time to 
dissect human bodies, it is believed 
much of Galen’s information was 
gained by dissection of the Barbary i 
Ape. It is more than possible that ' 
much of his knowledge was gained j 
through the method of embalming as | 
abdominal organs were removed 
through an abdominal incision and 
then embalmed and returned to the 
body. He gives no description of the 
brain; it is to be recalled that as the ‘ 
brain was removed through the nose, 
it was necessarily destroyed. The 
heart was never removed as it was 
assumed that the heart was an organ 
of necessity and immune to disease. 
Consequently, absence of pathology of 
the heart was noticed. Galen mentions 
a complete human skeleton being on 
display in Alexandria, the only one 
known to him. 

Hotel Dieu is the favorite name 
for ho.spitals in France. Every city 
capable of supporting one or more 
hospitals has its Hotel Dieu. Its 
literal translation is: House of God. 

Galen stated that inflammation of 
visible parts of the body offers no 
dilliculty, but there is difllculty in 
recognizing it in hidden parts. 

Boas made an attempt in 1880 to 
recover the duodenal contents through 
a tube. Ilemmeter made a definite at- 
tempt to intubate the duodenum. 


Turck insists on priority of this pro- 
cedure; however, his primary inten- 
tion was to outline the boundaries of 
the stomach by the aid of a pyromclc. 
Eihorn and Gross developed in 1209 
the duodenal tube much as it is used 
today. 

In 1808, Ku.ssmaul attempted gas- 
troscopy with a rigid tube but was 
unable to visualize the interior of the 
stomach. Miculicz was the originator 
of the modern instrument. In 18D5, 
Rosenheim developed the new type of 
gastroscope. 

It is believed that both the Greeks 
and the Egyptian.s successfully 
carried out operative procedures on 
hernia. However, Celsus in the first 
century, A.D., g.ave a fairly accurate 
description of a hernia and of the 
surgical technique for its relief. The 
origin of the word hernia is not 
known. It is believed that its in- 
ception dates from one of the vulgar 
terms used in reference to the geni- 
talia, concerning which Celsus apolo- 
gized in his writings. Celsus advised 
against surgery on hernia that did 
not cause pain. Historians visualize 
operations as being performed for 
cosmetic reasons only and not from 
any discomfort or complications 
which might be suffered. In the Baths 
of the Roman Club.s, where nude 
baths were taken, each Roman de- 
sired to exhibit the perfect body. 

The origin of madstones is un- 
known. In the application of mad- 
stoncs to wounds it was directed that 
the flat surface of the stone be ap- 
plied to the wound and maintained in 
position by bandages for several 
hours. The stone was then removed 
and placed in warm milk. If green 
bubbles appeared, it .signified that the 
poison was being abstracted. This 
procedure was repeated until the 
green bubbles no longer appeared. 
There seems to have been a wide 
! variety of madstones. One variety, a 
porous calcareous stone, was capable 
of absorbing its own weight in water 
I and possessed unusual magic power. 

I When fully saturated with water, the 
' weight of the stone necessarily sepa- 
rated it from the wound. Oddly, the 
same discoloration and bubbles may 
be noted by boiling calcium carbonate 
gall stones in milk. Calculi and en- 
tero/iChs were unusual prizes if thej' 
were discovered in a deer by an 
Indian. It is known that Indians 
artificially made madstones; the 
secret of the process was religiously 
guarded. 

William Bull, bom in 1710, was the 
first native born South Carolina phy- 
sician. Other physicians preceded him 
but they were English immigrants. It 
is believed Dr. Jacob Lumbrazo, a 
Portuguc.se immigrant who was bom 
in IGoG was the first Jewish physician 
in .America. 



Prephysin, a standardized 
extract prepared from the 
anterior pituitary gland, is 
the endocrine rationale for 
stimulating gonadal de- 
velopment and function. 
Clinical reports’ show it to 
be of value in amenorrhea, 

I irregular and infrequent 
j menstruation, menorrhagia, 
j sterility, cryptorchidism, 
and testicular hypofunction 
when these conditions are 

' due to insufficient gonadal 

» 

I stimulation. 

I 

'Sevrinffhaus, E. L., "Endocrine 
I Therapy in General Practice," 1938, 
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Peter Chamberlen is said to have 
invented the obstetric forcep. The 
family kept its discovery secret for 
at least a hundred years. 

In 1759, Hallowell, following the 
suggestion of Lambcr, closed a 
wounded artery with hare-lip pins. 
Assmnn, repeating this procedure in 
1773 found that hemostasis was due 
to throntbosis. In 188G, Postempski 
succeeded in closing a lateral wound 
of the femoral vessel with suture. He 
is credited with the first successful 
arteriorrhaphy in man. 

Baker, M. D. 

A Statistical Note on Gastro-In- 
tcslinal Disorders in Infants. 
Arch. Dis. Child., Vol. li, p. iO, 
March, 1939. 

An analysis is made of 1993 case 
records of children under the age of 
one year who were treated at the 
Alder Hey Children’s Hospital, Liver- 
pool. Of this number, 539 cases were 
classified as gastro-intestinal dis- 
orders. Of these 539, 45 per cent 
were within the expected weight 
range; 34 per cent were 20 to 40 per 
cent underu'eight, and 16 per cent 
were more than 40 per cent under- 
weight. A latent infection was the 
suggested cause of the digestive dis- 
turbances in many coses. The inci- 
dence of “true summer diarrhea” was 
comparatively low. The diets of the 
infants under one year were found to 
be very unsatisfactory. 

M. H. P. Friedman, Detroit. 

Haney, H. F., Roley, AV. C. and 

Cole, P. A. 

The Effect of Bile on the Pro- 
pulsh’c Motility of Thiry-Villa 
Loops in Dogs. Am. J. Physiol., 
Vol. ISC, p. 82, May, 1939. 

A series of Thiry-Villa loops were 
prepared in dogs, the loops being 
about 12 cm. long. A small rubber 
sponge pellet was placed in the proxi- 
mal end and the time taken for ex- 
pulsion at the distal end noted. Dog's 
gall bladder bile when introduced at 
the proximal end markedly increase 
the rate of propulsion of the rubber 
pellet. That this effect was not due 
to the pH of the bile was shown by 
control experiments. The authors con- 
clude that bile salts may play an im- 
portant role in the normal regulation 
of the propulsive intestinal move- 
ments. 

M. H. F. Friedman, Detroit. 
Roberts, L. V. 

Achlorhydria in Landry’s Para- 
lysis. Brit. Med. J., p. 108i, May 
27, 1399. 

The cause of Landry’s paralysis is 
not known but it i.s considered by 
some to be a striking form of acute 


polyneuritis. The concurrence of 
polyneuritis with Inck of free hydro- 
chloric acid in the gastric juice mnhes 
Roberts’ case of Landry’s paralysis 
associated with achlorhydria of inter- 
est. Free HCl was shown only when 
the patient was fully recovered. 
Vitamin Bt, effective in some forms 
of polyneuritis and alcoholic neuritis, 
was not effective in the present case. 
Roberts believes there may have been 
a deficient formation or absorption of 
some other neurotropic factor. 

M. H. P. Friedman, Detroit. 

Sheldon, W. and Hall, M. 

The Apple Treatment in /ii/nii- 
tilc Diarrhea. Arch. Dis. Child., 
Vol. 14, p. 43, March, 1933. 

The apple treatment for diarrhea 
of children was practiced in England 
before 1776. Sheldon and Hall give 
their results of treatment in 3C 
babies, age range 9 weeks to 2 years. 
The infants were from lower income 
families and most of them were 
anemic, puny and undernourished. 
Apples were peeled, grated, and the 
wash fed. Even finely cut peel caused 
vomiting so care was taken to ex- 
clude the peelings. Ten was also given 
to keep the water intake level high. 
Host noticeable effects were lessoning 
of toxemin, improvement in stools, 
and gain in weight. The treatment is 
not specific but is n valuable adjunct. 
It is best used in the persistent diar- 
rhea associated with frequent passage 
of loose offensive stools. 

M. H. F. Friedman, Detroit. 

Doences, j. l; 

Spirochetes in the Gastric Glands 
of Macaais Ehesus and of Man 
Without Related Disease. Arch. 
Pathol, Vol. 27, p. 4C8, March, 
1939. 

Spirochetes were found in the 
gastric glands of 43 per cent of 242 
human stomachs examined in routine 
autopsies and in 100 per cent of a 
series of 43 rhesus monkeys. Report.s 
in the literature of the presence of 
spirochetes in both dogs’ and cats’ 
stomachs are numerous and probably 
the spirochete is present in 100 per 
cent of rats. However, spirochete in- 
fection is species specific, it i.s absent 
in mice and Cebus fatuellu.s 
(monkey). The pathogenicity is low. 
The infection centres in the parietal 
cell. The question still remaining to 
be answered is whether the spirochete 
of these animals (cat, dog, monkey 
and rat) can be ignored in physi- 
ologic and pathologic studies of the 
stomach. 

M. H. F. Friedman, Detroit. 
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In Treating Constipation, 

This is What 9 Physicians 
Out of 10 Would Say . . . 

Ncu habits of elimination, new dictar)* 
habits are the ha.sis of most successful 
treatment. However, in aiding in the 
rc-estahlishment of such habits, a bland 
pure mineral oil may often he most 
helpful. And now. in light of recent 
studies upon the effects of Vitamin B -1 
in the ga«tro*intcstinal tract, this im- 
portant fo<Ml factor may he an essential 
in restoring normal tonus to the neuro- 
muscular mechanism of tlje intestines. 


Both of These Important Aids 
are Present in Vita Nujoll 

VITA NUJOL i.s a pleasant tasting 
mineral oil emulsion with pure crystal- 
line Vitamin B -1 added. The concen- 
tration of the vitamin is such that the 
recommended average dose of Vila 
Nujol contains the average mainte- 
nance requirements for an adult (*100 
Inlernalional Units). 

VITA NUJOL will he found to he 
helpful not 011I3* in the treatment of 



constipation, hut wherever Vitamin 
B -1 deficiency may he a factor. This in- 
cludes such conditions as loss of appe- 
tite, the toxcTuias of pregiinncy and 
chronic alcoholism, gastric and duo- 
denal ulcers, and many otlier common 
syndromes, 
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Prompt Symptomatic Relief 


in PEPTIC ULCER 


• ..with PLAIiV KNOX 
GELATINE (U. S. P.) 



CASE I -FEMALE, 74 

Uncomplicnted gastric ulcer first demon, 
strated Ijy Roentgen rays in 1931. Diet and 
alkalies afforded little relief. Accompanied 
liy loss of weight. Repeated X-ray studies in 
1936 and 1937 showed no improvement. She 
was placed on a diet-gclaline regime in 
November, 1937. Relict immediate. Gained 
weight. Roentgen studies in April, 1938 
sliowcd no demonstrable ulcer. 


C linical research lias rccenlly demon- 
strated the effectiveness of ntilizing 
plain Knox Gelatine (U.S.P.) in treatment 
of peptic ulcer. In a group of 40 patients 
studied, 36 (or 90%) tverc symptomatic- 
ally improved; 28 of these (or 70%) expe- 
rienced immediate relief of all symptorns. 
Other than dietary regulation tvhich 
included frequent feedings of plain Knox 
Gelatine no medication was given except 
an occasional cathartic. 

>'0 ItAXOER OF A1.KAI.OS1S 
This regime thus eliminates the “alka- 
losis hazard” attendant upon continued 
alkali therapy. In discussing the mode of 
action hy tvhich gelatine brings peptic ulcer 
relief, Windwer and IMatzner* speak of the 
acid-binding properties hy which proteins 
can neutralize acids, and they state that 
the frequent gelatine feedings “apparently 
caused more prolonged neutralization of 
the gastric juice.” 

PEPTIC FECEH FOnSICI„V 
Empty one envelope Knox Gclntlnc in n glass tlircc* 
<|tiartcr8 filled ^villi cold voter or milk. Lcl Ibc liquid 
nlisnrb the gelatine* Then stir briskly nnd drink itn- 
mcdiolcly before it thickens. Take hourly bcliv^ccn 
feedings for seven doses a «Iay. 

*Windwcrand Mol7.ncr,,(4m. Ji. Dig. Dis. 1939. 


NOTE: 


Tlic gelatine used in this study was plain 
Knox Gelatine (U.S.P) which assays 85% protein and wliicli 
should not be confused eitlicr with inferior grades of gel.itine 
or with sugar-laden dessert powders, for these latter products 
will not achieve the desired cllccts. IThcn you desire pure 
U.S.P, Gelatine, bo sure to specify KNOX. Your liospital can 
got it on order. 
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GASTRON . . . 

The Acid-Aqueous Extract of 
the entire stomach mucous membrane 
including the pyloric 

This highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency; helpful in protective preven- 
tive measures against anemia. 

In the progress of clinical research and 
trial GASTRON has proved of con- 
stantly increasing service and repute. 
GASTRON is pleasant to take and 
practicable for systematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 
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The Etiology^ Diagnosis and Medical Management of Pancreatic Disease 

By 

ERNEST H. GAITHER, M.D.* 

BALTIMOnE. AIAUVLAND 


ETIOLOGY AND PATHOLOGY 

T he diagnosis of diseases of the pancreas continues 
to be one of the most difficult problema in internal 
medicine; the reasons for this are not far to seek, 
since the organ is either difficult or impossible to 
palpate unless greatly swollen; even then it is not 
always easy to differentiate it from other organs. We 
are all familiar with the puzzle confronting the 
surgeon at operation when he must inspect and 
palpate the pancreas and it presents no picture of fat 
necrosis nor evidence of hemorrhagic necrosis. Last 
but not least, the methods and tests for the secretory 
power of this organ are in most instances anything 
but convincingly adequate, particularly in the early 
stages of chronic disease. 

The most urgent problem to be dealt with in disease 
of this organ is the overwhelming mortality in acute 
pancreatic necrosis, or as some authors prefer to term 
it, acute hemorrhagic necrosis. E.xtensive and valuable 
e.xperimental work has been carried out during the 
past few years, in an earnest endeavor to find the eti- 
ologic factor or factors, and in the light of this knowl- 
edge prepare new methods of approach which may 
materially aid in successful medical and sui’gical 
measures. Certainly a better understanding of the 
disease is a pre.ssing duty laid upon the profession. 

Everyone is familiar with the fact that the pancreas 
is indispensable to life, that it is in close proximity to 
the vital celiac nerve plexus, and that because it is in 
an area where absorption of toxic chemical products 
occurs with unusual facility, there is a limit to the 
scope of surgical treatment. 

Outstanding problems to be solved are the causative 
factors in sudden extensive necrosis of the pancreas, 
and the reason wh.v so rapid a process causes death. 

The results of a very comprehensive and illumi- 
nating research have recently been presented by Drag- 
stedt, Haymond and Elhs (1), and these are well 
worth pondering. The authors are of the opinion that 
about sixty per cent of the cases of acute pancreatic 
necrosis in man arise in patients with antecedent 
chronic biliary tract disease. Of these, it is likely that 
ten per cent develop a common channel as a result of 
the impaction of a gall stone in the ampulla; a ma- 
jority of the remainder develop a similar continuous 
channel through spasm of the sphincter of Oddi or 
edema of the papilla. Bile produces necrosis of the 
pancreatic parenchyma because of the local cytolytic 
and destructive properties of the bile salts, and not 
through activation of the intraductal trypsinogen of 
the pancreatic juice. The toxic effect of the bile salts 
is neutralized by the proteins of the blood serum so 
that hemorrhage and exudation are protective pheno- 
mena. The digestion of the protective proteins of the 
sei-um by the proteolytic enzjTnes of the pancreatic 
juice frees the bile salts for further destructive action, 
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and this probably accounts for the greater suscepti- 
bility of the pancreas to biliary necrosis than is found 
for other glandular organs. There is no good evidence 
tlmt the intraductal or intraglandular activation of 
trj'psinogen will cause self-digestion of the p.ancreas. 
Active trypsin was found to be incapable of digesting 
living tissue. It is probable that trypsin has no cor- 
rosive properties in itself which would injure living 
celis and that it acts only as a catalyst in facilitating 
the hydrolysis of proteins by the alkali of the pancre- 
atic juice. The locally destructive action of pancreatic 
juice is dependent on its concentration of alkali just 
as the corrosive effect of gastric juice is dependent on 
its concentration of free jicid. 

It is probable that irrespective of whether the 
necrosis of the pancreas is due to the invasion of bile, 
to trauma, to vascular injury or to infection, the cause 
of the re.sulting toxemia is the same. Inactive pancre- 
atic juice was found to be non-toxic if allowed to flow 
into the free peritoneal cavity, and it is probable that 
in acute pancreatitis the fat necrosis is due more to 
the destructive action of bile than to that of pancre- 
atic juice. The digestion of the fat is brought about 
by the latter secretion. The intraperitoneal injection 
of actively proteolytic juice was found to be no more 
toxic than the intraductal secretion if bacterial con- 
tamination was avoided. 

It is most helpful to learn that the uncontaminated 
pancreas of each of ten living, normal adult rabbits 
yielded positive bacterial culture.'. In 13 of 17 dogs 
similarly examined, bacteria of various types were 
found in the uncontaminated pancreas. These bacteria 
were similar to those common to the intestinal tract. 
B. IVelchii was especially prevalent. The toxemia re- 
sulting from experimental in vivo autolysis of the 
pancx’eas is chiefly due to the presence of these organ- 
isms. which proliferate in the necrotic tissue. It is 
possible that the toxin of B. Welchii may contribute to 
the toxic effect, but it seems probable that the major 
part of the toxemia is due to the group of protei- 
nogenous amines and similar substances arising from 
the bacterial decomposition of proteins or their split 
products. 

A recent valuable contribution on the subject of 
acute hemon-hagic pancreatitis has been presented by 
Rich and Duff (2) ; they take sharp issue in several 
instances with Dragstedt and other investigators re- 
garding some of the etiologic factors which produce 
this serious condition, and state in their summaiy 
that in human and experimental hemorrhagic pancre- 
atitis there occurs a constant and specific vascular 
lesion, characterized by rapid necrosis of the wails of 
the ai'teries and veins; that the pancreatic hemor- 
rhage results from the rupture of the necrotic vessels ; 
further, this vascular necrosis is the direct result of 
the action of pancreatic juice upon the walls of the 
vessels, and the agent in the juice responsible for the 
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necrosis is the tryptic ferment. The activation of 
trypsinogen by enterokinase is not necessary for the 
production of the vascular necrosis. 

The majority of cases of hemorrhagic pancreatitis 
result from partial obstruction to the outflow of the 
secretion, causing distention and rupture of acini and 
ductules behind the obstruction, with resulting escape 
of pancreatic juice into the interstitial tissue. If the 
escaping juice is rich in tr.vptic ferment and comes 
into contact with arteries and veins, their walls will 
be destroyed, and extensive or localized hemorrhage 
will occur, depending upon the size of the affected 
vessels. If no arteries or veins are present in the 
vicinity of the acinar I'upture, or if the escaping se- 
cretion has a low trjTitic power, fat necrosis produced 
by the lipase of the juice, may be the only result. 

A very important point is stressed in the statement 
that the rupture of dilated, thinned-out acini behind 
an obstruction is particularly liable to occur during 
the periods of increased pressure ■ndthin the system 
resulting from stimuli which greatly increase the pro- 
duction of secretion (e.g., a large meal, or the in- 
gestion of alcohol). 

These investigators differ widely with the views 
held by many other authorities, for they state that 
while the underlying obstruction in some cases of 
hemorrhagic pancreatitis is caused bj- a gall stone 
lodged at or near the ampulla of Vater, in most cases 
the main pancreatic duct is unobstructed, the obstruc- 
tion being situated in branches of the duct within the 
pancreas. They emphasize the fact that in their ex- 
perience retrojection of bile into the pancreatic duct 
is an infrequent cause of hemorrhagic pancreatitis, 
and proved cases in the literature are scarce. 

They now offer the rather novel idea that metaplasia 
of the epithelium of the branches of the pancreatic 
duct, leading to partial obstruction and consequent 
dilatation of the acini and ductules behind the ob- 
struction, is a very frequent occurrence, having been 
found in their routine sections in 18.6 per cent of 150 
consecutive autopsies on individuals over 25 years of 
age. Rupture of the distended acini behind the ob- 
structing metaplasia also occurs frequently, but in 
most instances the resulting damage is limited to focal 
fat necroses or small hemorrhages. There is evidence 
that acute attacks of severe epigastric pain may be 
associated with these accidents. The authors empha- 
size the fact that metaplasia of duct epithelium with 
associated acinar dilatation was found in the routine 
sections in 13 of 24 cases of hemorrhagic pancreatitis. 
It is their belief that this fonn of duct obstruction 
leading to acinar rupture and escape of secretion plays 
an important role in the pathogenesis of many cases 
of hemorrhagic pancreatitis, though any of the 
numerous causes of duct obstruction may of course 
lead to the same result. 

The overwhelmingly practical value of the above 
investigations is at once apparent. 

SYJIPTOMATOLOGY AND DIAGNOSIS 

In an e.xcellent clinical study of acute pancreatitis. 
Cole (3) calls attention to the classification of this 
entity, differentiating the acute edematous or inter- 
•stitial type from that group which is divided into the 
hemorrhagic, necrotic or suppurative; this latter group 
is of the fulminating type with a high mortality ap- 
proaching fifty per cent, while in the former group 
mortality is five to ten per cent. There is yet another 


type, chronic pancreatitis, which is characterized by 
induration of the head of the pancreas and frequently 
occurs in patients harboring gall bladder disease and 
other inflammatory conditions within the abdomen. 

The outbreaks in acute hemorrhagic or necrotic 
pancreatitis are sudden and violent, usually appearing 
after a heavj- meal or the ingestion of a large amount 
of alcohol, the antecedent history being that of a 
healthy individual. The pain is usually in the epi- 
gastric area, is in most eases agonizing, and veiy 
often leads one to suspect the rupture of one of the 
abdominal organs, since nausea and vomiting occur 
and after a short period the pulse becomes rapid and 
may be thready. In a few hours there may appear 
signs of shock and collapse, the blood pressure drops 
to a low point, and cyanosis is of outstanding promi- 
nence and significance. The pain may radiate to the 
right or left upper quadrant or through to the back. 
The temperature is at the outset subnormal, though 
within twenty-four to thirty-six hours it is likely to 
rise to 100-101 degrees Fahrenheit. Generalized ab- 
dominal sensitiveness is noted, but tenderness is most 
marked in the epigastric area, and muscle spasm in 
varying degree may or may not be a salient feature. 

These patients give evidence of a toxic state; the 
leucocyte is usually between 15,000 and 25,000, though 
in this regard great variation may be noted. In grave 
cases the symptoms increase in seveidty and a critical 
state is likely to supei-vene; if this is due to suppur- 
ation the fever may reach 103-104 degrees Fahren- 
heit, and there is usually a corresponding rise in the 
leucoci’tosis ; when such a picture is presented we 
must be very suspicious of abscess formation, which 
gives a strong indication for operative interference. 

A mass will on occasion be palpated; this means 
that the organ is considerably enlarged. When the 
organ is closely inspected there may be evidence of. 
changes; hemorrhagic, diffuse or local in character, 
or simply localized necrotic areas. Serous fluid is most 
often encountered in the abdominal cavity, and usu- 
ally there will be seen areas of fat necrosis in the 
peritoneum and omentum. 

In cases of acute edematous or interstitial pancre- 
atitis, we meet with practically the same symptom- 
complex as above described, though of much less in- 
tensity. It should be mentioned that in a fair number 
of ail cases of acute pancreatitis, jaundice in greater 
or less degree is present; if the common duct is 
blocked by a stone, an unusual occurrence in such 
cases, the jaundice may be quite deep. 

One should always remember that the symptoms 
due to gall bladder disease — so frequently present in 
either of the types — may mask the signs and symptoms 
of the pancreatitis. The striking difference between 
the interstitial type and the hemorrhagic is the likeli- 
hood of the former subsiding two or three days after 
bed-rest, careful diet and fluids in proper amount, 
have been applied. A tumor mass is usually present; 
fluid in the abdominal cavity is rarely observed; but 
fat necrosis is likely to be noted and may persist for 
several weeks. 

It is not at all unusual in these cases for one to be 
deceived as to the true diagnosis because the sjTnptoms 
in hemorrhagic or suppurative pancreatitis — pain, 
collapse — do very greatly simulate those of perforated 
duodenal or gastric ulcer. In most instances, however, 
the pulse is much more rapid in pancreatitis than in 
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a recently perforated ulcer, and cyanosis is quite likely 
to be outstanding. Ar to hemorrhage in the case of 
ulcer, we are likely to witness a hematemesis; and 
whereas in the bleeding ulcer there is likely to be 
shown a considerable fall soon after the hemorrhage, 
the red cell count in acute pancreatitis ndll be elevated. 
Difliculty may be encountered in the dilTcrential diag- 
nosis between acute interstitial pancreatitis and acute 
cholecystitis because both conditions may be present. 
One important and helpful point is the fact that in 
pancreatitis the tenderness noted in the epigastrium 
is likely to extend to the left across the upper ab- 
domen. 

In acute edematous pancreatitis the infrequency of 
glycosuria is rather striking, while in the hemorrhagic 
and necrotic types the elevated fasting blood sugar is 
a rather consistent finding. 

During the past few years various observers (4) 
have been impressed with the value of the blood 
amylase test as a dependable diagnostic procedure in 
the diagnosis of acute pancreatitis. It has been satis- 
factorily demonstrated that there is an increase in 
blood amylase only in acute pancreatitis. The test is 
reliable in both forms, though normal or low readings, 
if they do occur, are more likely to be found in the 
fulminating type. The level rises to ISO from its 
normal 90 in a very few hours, and may reach 1000 
after one or two days, following which there is a 
gradual decrease until the nomal is reached; this 
may be two or three days after the disappearance of 
symptoms, though it has at times been observed that 
the level of blood amylase may return to normal many 
days before the symptoms subside. If a secondary 
exacerbation occurs thei-e may again be an increase 
in blood amylase. 

It has been asserted (5) that urinary diastase has 
equal diagnostic value with blood amylase, and Gray 
and Smogyi (6) state that although there is more 
amylase in the urine than in the blood, there is a 
greater individual variation in the same patient. As a 
rule the urinary amylase remains elevated twenty- 
four hours longer than the blood amylase and is 
lowered by renal disease. 

The value of this test is practically nil in carcinoma 
of the pancreas and chronic pancreatitis, while it is 
positive in about fifty per cent of cases of pancreatic 
cyst. One may have difliculty in interpreting a low 
blood amylase reading; and while fibrosis and atrophy 
of the gland may account for this finding, yet it has 
been asserted by Smogyi (7) that the low readings 
may be due to hepatic disease. 

There is no doubt that a conservative attitude is 
indicated during the acute stage of interstitial pancre- 
atitis. Because of persistent vomiting in many cases, 
wdth consequent loss of fluid, the administration of 
large amounts of fluid in the way of subcutaneous 
.saline and intravenous glucose is an urgent need, and 
will prove of inestimable value. Inasmuch as operative 
interference is usually directed toward the gall bladder 
disease, it is quite apparent that more satisfactory 
results will be the outcome if one awaits the sub- 
sidence of acute sjTnptoms, thus also allowing the 
blood amylase to return to normal. 

Most surgeons are agreed that the opei-ation indi- 
cated in the great majority of cases is cholecys- 
tectomy; however, a marked disagreement e.vists re- 
garding the moment of surgical attack in acute hemor- 
rhagic or necrotic pancreatitis. Those of the radical 


school advise operation as soon as possible after shock 
has been overcome; those of the conservative group 
feel that mortality will be greatly lessened if oper- 
ation is delayed until the more acute state has sub- 
sided. It should be stated that at times it is impossible 
to differentiate between acute pancreatitis and other 
abdominal catastrophes, and in such circumstances it 
would seem that exploratory laparotomy is the avenue 
of choice; if there is found a suppurative pancreatitis, 
drainage of the abscess is indicated. 

The subject of low-grade chronic pancreatitis is one 
which interests us all, and I am convinced that be- 
cause of the lack of specificity of symptoms and the 
inadequate methods of inve.stigation, wo continually 
fail to recognize the condition as a causative factor 
in many cases presenting persistent abdominal 
symptoms, either outstanding or mild — such as pain 
(varied in character), fullness and distress, “gas,” 
possibly nausea with occasional vomiting, and types 
of discomfort difficult for the patient to describe. 

In a very timely and comprehensive presentation 
dealing with diseases of the pancreas, T. R. Brown 
(8) poses and answers two very pertinent quc.stions: 
What do we diagnose sometimes correctly and some- 
times incorrectly? The relative parities — pancreatic 
cyst, pancreatic carcinoma, acute pancreatitis. What 
do we almost always fail to diagnose? Practically all 
cases of the much more common chronic and mild 
subacute pancreatitis, and, in all probability, the major 
proportion of the functional disturbances. 

Many individuals of middle or later life, presenting 
vague upper abdominal syndromes are unquestionably 
suffering from a chronic pancreatitis; the condition 
probably represents either a sclerosis or a low grade 
of infection which may originate from a diseased gall 
bladder. It has been suggested that the most common 
source is gastritis, or duodenitis, which m.ay spread 
through the lymphatic channels; or on occasion it may 
repre.sent a direct e.\-ten.sion from disease in the 
vicinity such as peptic ulcer or cholecystitis; again, 
we have all witnessed definite cases of perforation of 
peptic ulcer into the pancreas. Aids to arousing sus- 
picion of disease of this organ may appear in the form 
of alimentary glycosuria, changes in the stool — pre- 
ferably with the patient on a Schmidt diet — ivith ab- 
norm.al amounts of undigested fat or starch or meat 
fibres; a steatorrhea with bulky stools, excessive fat, 
offensive odor; a true azotorrhea or a true butter stool 
with more than one-half the ingested fat unabsorbed, 
and of this, fifty to sixty per cent in the form of 
neutral fat. 

There can be no doubt that marked disturbance in 
fat digestion, diarrhea, the absence of jaundice, are 
very .suggestive of pancreatic disease, because all of 
the fat-splitting ferment is found in the pancreatic 
secretion, with only minimal amounts in the gastric 
contents or in the intestinal juice; even with this in- 
formation, however, one cannot be absolutely certain 
of the diagnosis because of a number of variables; 
that is, the differences in the motor and absorptive 
powers of the intestine, the possibility of vicarious 
enzymes from other sources, and possibly the effect of 
enzymes of bacterial origin, all of which confuse the 
picture. 

It is essential that in dealing with diseases of the 
pancreas we realize that among the substances in the 
chyme which e.vert the greatest secretogogue effect 
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upon the pancreas are meat extracts, protein deriva- 
tives, acids, fats, fatty acids, soaps and water; in this 
repard it is most interesting and helpful to know that 
Pavlov has demonstrated a psychic element in the 
control of pancreatic secretion. Though the effect is 
much less than in the case of gastric secretion, sham 
feeding was found to increase very definitely the 
pancreatic flow. 

The consensus of opinion of the great majority of 
authorities is that the estimation of pancreatic fer- 
ments in the duodenal contents and stool is, from the 
standpoint of diagnosis of disease of the pancreas, 
quite valueless. When the ferments are markedly di- 
minished or absent the diagnosis is so self-evide.nt 
that laboratory tests are as a rule not needed. 

MEDICAL TREATMENT 

When one ponders the underlying pathology of 
chronic pancreatitis it is readily apparent that therapy 
must of necessity be symptomatic and in a way truly 
empiric: support of the validity of this statement is 
found in the fact that the outstanding text-books of 
medical therapy fail even to mention the subject. How- 
ever, patients who harbor this condition do consult us, 
and it is necessary to pi'escribe treatment; I shall 
therefore present an outline of the therapy which 
would seem to apply in these cases. 

As to hygiene, one takes into consideration environ- 
ment, occupation, mode of life; in short, all circum- 
stances surrounding the patient’s existence. Proper 
vacation, relaxation and recreation, or rest, are urged. 
Every effort is exerted to discover and eradicate any 
possible focus of infection. 

The type of diet is dependent in great degree upon 
the urgency or mildness of the symptoms; — if marked 
complaint is made of "gas,” discomfort, and the usual 
gala.xy of various uncomfortable sensations, I pre- 
scribe a soft puree diet, properly balanced, and with 
particular attention to caloric sufficiency; it is to be 
noted that many of these cases are associated with 
hepato-biliary disease, and the diet is therefoi'e largely 
based upon this kmowledge. Fats in the form of the 
"natural fats” such as cream, butter, eggs and olive 
oil, are allowed in moderation ; care is always e.xer- 
cised, however, to interdict the synthetic and cooked 
fats, likewise fried, greasy foods. An endeavor is 
made to increase gradually the type and variety of 
food until a general well-balanced diet is being used 
without untoward d.vspeptic symptoms. 

As to medicine, I always prescribe pancreatin; but 
since it is questionable as to just how potent is the 
particular supply given the patient, this is a problem 
difficult to solve. Inasmuch as the biliary tract carries 
.“0 often an accompanying lesion, it is my practice 
to give dohydrocholic acid known as Decholin and 
Procholon. or ketocholanic acid, the trade name of 
which is Ketochol. Spasticity of the ducts and in- 
testine is almost always present, so antispasmodics 
such as belladonna, atropine, S.vntropan, Trasentin, 
Novatropine and Beliafoline, in conjunction with a 
barbiturate (preferably in the form of phenobarbital), 
have given help in many cases. Alkalies — combina- 
tions of aluminum hydro.xide and kaolin — or dilute 
hj'drochloric acid, are used according to the indi- 
cations in the individual case. Hematinics and various 
vitamines individually or in different combinations 
are administered when occasion seems to demand. 


The bowel condition is controlled by various reme- 
dies; at times the salines, magnesia in different forms, 
the oleaginous preparations, cascara; and the simple 
pills such as Lady Webster, Lapactic or Alophen often 
prove very successful. Oil retention enemas on oc- 
casion have been most useful. 

Should the symptoms be more or less acute with ab- 
dominal distention, nausea and vomiting, one may 
apply continuous intraduodenal suction siphonage, for 
helpful knowledge is sometimes obtained by studying 
the duodenal content for bile pigment, cholesterol 
crystals, pus cells and pancreatic enzymes. The ap- 
propriate fluids should be administered intravenously 
and subcutaneously. Depending upon urinary and 
blood estimations for sugar, insulin is given when 
and in the dosage indicated. It has been sugge.sted 
that B. Welchii serum may be tried by slow infusion 
after sensitization tests. 

I believe that in this field one of the outstanding 
contributions of recent years is that relating to 
lipocaic, by Dragstedt and his associates (9). After 
a very exhaustive research they concluded that “a 
specific substance has been obtained in fat-free alco- 
holic extracts of beef pancreas; that on oral adminis- 
tration to depnnereatinized dogs treated with insulin 
this substance permits survival and prevents and re- 
lieves fatty degeneration and infiltration of the liver 
in these animals. This substance, for which the name 
“lipocaic” is suggested, is believed to be a now 
hormone that is concerned in some way with the 
normal transport and utilization of fat.” 

It has been asserted that whereas in the early, pre- 
insulin days the diabetic patient died of acidosis, he 
now dies of coronary disease or diabetic gangrene. 
Because of his studies, Dragstedt (10) now inquires 
as to whether this means that many diabetics suffer 
from not only an insulin deficiency but also from a 
deficiency of lipocaic which manifests itself in a dis- 
turbance in fat utilization, with the deposition of fat 
in the liver and in more chronic cases in the sub- 
endothelial layers of the arteries. 

Goodpasture and his associates (11) have recently 
presented what appears to be an excellent addition to 
our present knowledge of lipocaic; the work concerns 
a liver function test as a method of assay of lipocaic, 
and their conclusions are enlightening: 

(1) Impaired liver function as evidenced by ab- 
normal retention of bromsulphalein has been found in 
the large majority of insulin-treated depancreatized 
dogs that develop fatty infiltration of the liver. 

(2) The disturbance in liver function lias been 
found to be roughly proportionate to the amount of 
fatty infiltration and to respond to lipocaic therapy 
more rapidly. Accordingly the bromsulphalein test is 
suggested as an additional criterion of lipocaic de- 
ficiency in depancreatized dogs and as an aid in the 
assa 3 ’ of pancreas fractions for this substance. 

Lastly, in regard to this very important hormone, 

I present a most illuminating report by Rosenberg 
(12) proving conclusivel.v the efficaej’ of lipocaic in 
the treatment of a case showing fattj’ metamorphosis 
of the liver: An obese woman was operated because 
of ovarian disease; the surgeon examined the liver and - 
found it enlarged, grosslj' fattj', yellowish and mottled. 
A section of the liver was removed for biopsy and 
fixed in Zenker’s solution. Later a most meticulous 
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histologic examination of the specimen was instituted 
with the diagnosis: “Marked fatty metamorphosis of 
the liver." Tile patient was Riven treatment with lipo- 
caic for some weeks. Several weeks after this treat- 
ment was instituted she developed severe attacks 
of biliary colic and operation was imperative. The 
siirReon reported that the liver was remarkably differ- 
ent from its earlier appearance. Whereas it had been 
yellowish, it was now uniformly reddish brown in 
color, and normal in size and consistency. A specimen 
of the liver was aRain obtained and preserved in 
formalin. DiaRnosis; “SliRht fatty metamorphosis of 
the liver.” 

RosenborR’s conclusion was that this case consti- 
tuted a proved instance of recovery fi-om fatty meta- 
morphosis of the liver associated with diabetes melli- 
tus, followiuR treatment with lipocaic. 

CARCINOMA 

Carcinoma of the pancreas, while not a common 
disease, is of such frequency and import that it should 
receive serious consideration in every patient who 
consults us because of abdominal .symptoms. Gimham 
(13) has pointed out the most likely points of origin 
of the Ri-on-th; " — an area having a radius of not 
more than O.H cm., a carcinoma may arise in any one 
of the following structure.s: (1) the ampulla of Vater; 
(2) the end of the common bile duct; (3) the end of 
the duct of Wirsung; (4) the glandular tissue at the 
head of the pancreas; and (5) the duodenal mucous 
membrane covering the biliary papilla.” One must of 
course remember that carcinoma can and does occur 
in other parts of the pancreas, in which case jaundice 
may be absent throughout or only during the last 
stage of the disease. 

Jlore men than women are afflicted, in the ratio of 
about two or three to one, and the age in by far the 
greater percentage — 80 to 85 per cent — ranges from 
forty to seventy years. The clinical course of these 
patients really has great similarity; an individual — 
most likely a man — presents himself with the story of 
having had persistent dyspeptic simiptoms for some 
weeks or months during which time there has been 
noted considerable loss in weight; in some instances 
the loss has been quite rapid ; there has been gradually 
developing a jaundice (present in most cases) which 
not only persists but increases in intensity; further- 
more, with his dyspeptic symptoms of fullness, dis- 
tress, “gas” and other untoward sensations, pain has 
been very annoying, and does not yield to treatment. 
The tj-pe of pain varies greatly and has no diagnostic 
importance; as to location of pain, this will vary; it 
may be localized in the epigastric area, radiate in 
various directions, or be referred through to the back 
or up to the right shoulder: again, it may be noted in 
the umbilical area or over the entire upper or lower 
abdomen. The pain may be constant and aching, or 
remittent, intermittent, and of a colicky nature; in 
severity it is variable, though often quite intense, re- 
quiring narcotic control. 

The state of the bowel varies, and has no diagnostic 
significance; however, constipation is more frequent 
than diarrhea or a normal state. 

Nausea and vomiting are usually noted during some 
stage of the disease, and cases have been reported 
wherein a pyloric obstruction has been brought about 


bv pressure on the pylorus due to an encroachment^by 
the .advancing pancreatic tumor nums. The duration 
of svmptoms is extremely v.ari.ablc, ranging from a 
few weeks to two or three yeai-s; an average, however, 
would be .about five or six months. The patient’s past 
and the f.amily history may yield no inform.ation of 
diagnostic value. 

A careful p.alp.atory search is instituted for an en- 
larged liver, which is usually discoverable in fifty to 
sixty per cent of cases, while epigastric tumor will be 
palpable in thirty to fifty per cent, and one should 
always endeavor to ascertain whether the gall bladder 
is distended; in this regard there seems to be a wide 
divergence reported by various authors, ranging from 
fifteen to eighty per cent. 

Abdominal tenderness, dilated vessels in the ab- 
dominal wall, ascites and edema have been reported, 
espcciall.v when the disease was far advanced. 

In the absence of jaundice the urinary findings are 
of no particular value, but bile is usually found in 
most of the jaundiced c,ases. As to the stools, occult 
blood is present in quite a largo percentage, while 
gross blood is infrequently encountered; of course 
when the common duct is occluded acholic stools ap- 
pear; the gastric acidity is most likely to show a 
hypochlorhydria or achylia gastrica. 

The blood shows nothing of diagnostic value, a 
moderate to severe anemia being present in most 
c.nses; roentgenologic e.xaminations are also valueless 
as a rule, though useful findings have been reported 
in a small percentage of cases, 

A final word of warning may be given in regard to 
the possibility of temporary remission of the jaundice, 
and diminution in severity of symptoms; such 
instances, if we are not wary, may deceive us and 
lead to a revers.al of our originally correct diagnosis. 

Ransom (14) stated that Courvoisier's l.aw was of 
relatively little value in m.aking a correct diagnosis 
prior to operation, but that the Ktw was of consider- 
able value to the surgeon at the time of laparotomy, 
as it indicated the tj-pe of duct obstruction which was 
present, and the oper.ative findings proved the law' to 
be accurate in over eighty per cent of the cases. 

Mention should be made of the other tumor entities 
of the pancreas; they are, tumors of the islets of 
Langerhans, and p.ancreatie cysts, the latter consisting 
of cystadenomata, retention cysts, and pseudo-cysts. 
The last are not situated in the substance of the 
pancreas, but in the immediate neighborhood, usually 
in the lesser sac of the peritoneum which lies directly 
in front of the pancreas. The chief causes of pseudo- 
cysts are previous attacks of acute necrosis and injury 
to the pancreas from trauma. There is no symptom- 
comple.x indicative of these growths, the .symptoms 
usually simulating those of chronic pancreatitis. 

Boyd (15) presents a verj' interesting suggestion, 
that chronic interstitial pancreatitis is frequently 
associated with carcinoma of the pancreas; whether 
this should be regarded as a cause or an effect it is 
difficult to say. As in the case of the liver, it is possible 
that compensatory hypertrophy of the parenchyma 
consequent upon fibrosis may be the starting point of 
carcinoma. 

The mode of therapy in tumors of the pancreas is 
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surgery, which in many instances must needs be 
palliative. However, that phase of treatment is not 
within the scope of this paper. In this presentation 


the endeavor has been to set before you an outline of 
the .present-day conception of the etioloRy, diagnosis 
and therapy of diseases of the pancreas. 
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The Activity of the Lower Part of the Ileum of the Dog in Relation 

to the Ingestion of Food 

By 

DONALD M. DOUGLAS, M.B., Ch.B.* 
and 

FRANK- C. MANN, M.D.f 
ROCHESTER, MINNESOTA 


M uch has been written about reflex phenomena in 
the gastro-intestinal tract. Reflexes affecting the 
activity of the intestine have been described with the 
receptor element in such divergent structures as the 
eye, Danielopolu, Simici and Dimitriu (1), 1925, the 
parietal peritoneum, various skin areas. King (2), 
1924, the kidney, Piotet (3), 1934, and the testes. 
Cannon and Murphy (4), 1907. It has even been 
suggested that stimulation of any afferent nerve may 
refie.xly affect the activity of the intestine, Lehmann 
t5). 1913. 

Two things are common to all these refle.xes : firstly, 
they are all abolished by section of the splanchnic 
nerves, and secondly, they are all inhibitory in charac- 
ter. 

In contradistinction to the large number of inhibi- 
tory reflexes, only two motor reflexes have been de- 
scribed. the gastro-ileac refle.x and the gastro-colic 
reflex. Both are concerned with the ingestion of food. 

Hertz (6) credits Cash (7) in 1886 with having 
first made the observation that the taking of food is 
followed by increased activity in the lower part of the 
ileum. jMacewen (8), 1904, noted in a patient ivho had 
a large hiatus in the right iliac fossa that the activity 
of the ileum was increased after eating. Hertz, 1913, 
applied the term gastro-ileac refle.x to the motor re- 
■sponse to feeding in the lower part of the ileum. He 
studied the i-eflex by giving a small amount of an 
opaque substance to a human subject, observing the 
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abdomen with a fluoroscope until the meal reached the 
lower part of the ileum, then asking the subject to 
eat a meal. He observed a very rapid increase in ac- 
tivity in the lower part of the ileum. Short (9), 1919, 
observed in a patient with a large cecal fistula that 
the taking of food was followed within one and a half 
to four minutes by the discharge of chyme through 
the ileocecal valve. 

In the e.xperimental field, Hinrichsen and Ivy (10), 
1931, made a study of the activity of the lower part 
of the ileum and the ileocecal sphincter in the dog. 
They concluded that the feeding reflex is a definite 
phenomenon, that e.xcitation of the duodenum by food 
from the stomach is the most important exciting 
factor, that previous fasting is necessaiy to permit of 
the best responses to feeding and that a response does 
not occur if the animal is mere!}' shown the meal with- 
out being permitted to eat. 

Puestow (11), 1931, was unable to satisfy himself 
that increased activity in isolated segments of the 
ileum of the dog occurred after feeding. 

C.astleton (12), 1934, however, noted a fairly 
regular motor response in the ileum of the dog in ex- 
teriorized loops in continuity. 

Zoliner (13), 1938, has recently made a roentgen- 
ologic study of the activity of the lower part of the 
ileum in man in response to feeding. He noted that a 
motor response occurred after the ingestion of a fatty 
meal, but no re.sponse occurred if a carbohydrate meal 
were eaten. 

The present study was undertaken with several ob- 
jects in mind. The principal object w-as to study the 
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motor response in the ileum to feeding with reference 
to its mediation. In the present .state of knowledge, 
there does not appear to be any direct evidence that 
this response is reflex in character at all, nor have 
any studies been made to determine the pathways of 
the hypothetic reflex arc. A second object of tl>e study 
was to learn something of the activity of the empty- 
ileum of the fasting animal, a subject about which 
little has been written, perhaps for the reason that 
the two methods which have been used by the majority 
of workers for studying intestinal activity, namely the 
Thiry-‘\''ella fistula and the roentgen ray, do not permit 
of such a study. Finally, it was thought that by study- 
ing a pure motor response of this character some light 
might be thrown on the physiologic function of the 
motor nerves of the intestine. It is a striking fact 
that, as far as could bo found in the literature, there 
has not been a convincing demonstration that the vagi, 
which are believed to be the motor nen-es of the small 
intestine, play any part in mediating motor reflexes. 

METHODS 

It was apparent that the use of Thiry-Vella loops 
was unsuited to the present study for two reasons. 

First, these loops do not share in the normal physi- 
ologic activity of the rest of the intestine, namely in 
the transport and digestion of food residues. This 
fact would obviously have defeated the aims of the 
investig.ation since it was the effect of the pre.sence 
or ab.soncc of food residues on intestinal activity which 
we wished to study. Second, to record the activity of 
thc.se loops it is necessary to introduce some form of 
balloon into the lumen of the intestine, which even at 
a pressure ns low as 3 cm. of water stimulates activity. 

Roentgenologic studies appeared to bo unsuitable 
for a similar reason, n.nmely that in order clearly to 
visualize the intestine it is necessary to introduce an 
op.aque substance into the lumen with a consequent 
excitatory effect. 

The desiderata of the suitable preparation appeared 
to be the following: The method should involve no 
breach in the continuity of the bowel, no introduction 
of foreign bodies into the bowel and finally no inter- 
ference with the health of the animal in order that 
day to day observations could be made over a reason- 
able period of time. 

The preparation which appeared to fulfill these re- 
quirements was an exteriorized loop of ileum in con- 
tinuity, with mesenteric blood and nerve supply intact. 
Such a preparation has been used by Biebl (14) for 
the study of intestinal contents, by Castleton (12) for 
the study of the activity of the small intestine and by 
Wangensteen (15) and his associates for the study of 
enteric pressures in acute intestinal obstruction. To 
prevent injury to the loop of intestine it is enclosed in 
a bipedicled tube of skin which is mobilized from the 
skin of the abdomen exactly as in the preparation of a 
pedicled tube graft in plastic surgery. The prep.T- 
ration was found to have certain disadvantages. Thus 
it is necessary to e.xclude bones from the diet in order 
to avoid the danger of incai-ceration of a bone frag- 
ment in the loop with subsequent obstruction. Simi- 
l-arly, obstruction was noted in a long-haired animal 
from incarceration of a hair ball. Finally in the im- 
mediate postoperative period, there is a definite risk 
of the animal traumatizing the loop. This was en- 


countered twice and was the cause of the only oper- 
ative deaths in the series. IVhen the skin around the 
loop is well healed, the animals do not appear to object 
to its presence and can bo maintained in a healthy 
condition for many months. 

These disadvantages appeared to be outweighed for 
the present purpose by the advantages, which include 
the fact that the looii is physiologically active, that 
there is no breach in the myenteric plexus, that the 
mesenteric blood and nciwe supply is intact and finally 
that prolonged day-to-day observations of intestinal 
activity can be carried out without detriment to the 
animal. 

For obvious reasons, all the loops used in the 
present study were prepared as far as possible at the 
same distance from the ileocecal valve, namely 25 cm. 
The average length of the loops studied was about 15 
cm. 

The method of recording the activity of these loops 
was a simple double tambour air-displacement .system 
and proved, on the whole, to be fairly satisfactory. 
The excursions on the tracing do not give a linear 
representation of the activity in the loop since the dis- 
placement requires progressively more energj' as the 
tension in the system increase.s, but the .same criticism 
may be applied to almost any di.splacement system 
which has been used to record intestinal activity and 
since the same system is used throughout each ex- 
periment the results, though not strictly quantitative, 
arc relatir-ely v.alid for that experiment. 

The animals were trained to lie on the observation 
table for three-hour periods and to eat their footl on 
the table during the taking of a tracing. 

PROCEDURE OF EXPERIMENTS 

The following standard procedure was adopted after 
preliminary obsen-ations. The anim.nl was fasted for 
forty-eight hours, water being allowed. It was then 
placed on the observation table and a control tracing 
taken. A standard meal was then given consisting of 
350 gm. of fresh meat and 150 gm. of cracker meal. 
In the case of animals with ga.stric fistulas, 200 cc. of 
a milk and syrup mixture were given by gravity into 
the gastrostomy tube. The tracing was thereafter con- 
tinued for one hour. 

A second tracing was taken twenty-four hours after 
the me.al and a third, the control tracing mentioned 
before, forty-eight hours aftenvard. The animal was 
thereupon fed again. It was thus possible to follow 
the activity of the ileum from one feeding to the next 
throughout a complete c.vcle. Of course, the tracings 
from day to day are not by any means entirely com- 
parable because of the variations in the application of 
the recording device but the differences in activity 
were so striking and constant in the present study and 
were so easily confirmed by inspection and palpation 
of the loop that it was felt that, for the present 
purpose, the method w-as adequate. 


RESULTS 


Observations were carried out in normal* animals, 
vagotomized animals, animals with gastric fistulas, 
animals in which the food residues were shortcircuited 


*Thc wort _ normal i? npplitd in thli paper to animals for which r 
nsteriorircd loop of ileum in eonlinuitr had been established i 
descriM in the section on methods, but which had not been fU^ 
nutted to any other operatic prf)retJiire. 
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past the loop, and finally in animals with isolated loops 
(.FiK. 1). 

Normal animals. Using the standard technic 
mentioned in the preceding section, it was apparent 
that the activity in the loop bore a relationship to the 
ingestion of food. After the forty-eight hour fast, the 
loop was as a rule quiescent. Very few movements of 
any type were observed. Occasionally a period of ac- 



Fig. 1. Types of intestinal loops. A. Loop of ileum in 
continuity with nerve and blood supply intact, enclosed in 
bipedicled tube of shin; B, loop short-circuited, extrinsic 
nerve and blood supply intact; C, loop isolated, analogous 
to Thiry-Vella loop, extrinsic nerve and blood supply 
intact. 


tivity of one or two minutes was observed but the 
periods of quiescence were prolonged and occupied by 
far the majority of the tracing. What movements were 
observed were feeble and as a rule consisted of a 
gentle type of segmentation, often rhythmic. Peri- 
staltic waves were e.\ceedingly uncommon after a 
forty-eight hour fast. Palpation of the loop showed 
it to be empty and flaccid. Although after a forty- 
eight hour fast the animal was, of course, hungry. 


Table I 

Normal dog. Time from feeding to motor response in 
lower part of the ileum 


! 

Dok I 

AvcntKD Time. ; 
Minutes 

' Variation, 
Minutes 

I Number of 
j Experiments 

2 

2.0 

1-7 

10 

2 

3.G 

2*5.5 

10 

3 

2.5 

1-G 

11 

4 

2.2 

1-4.5 

8 

5 

4 

1-G.5 

S 

G 

3 

1-7.5 

G 


Totnl number of experiment.s 63 

AvomRO time of response 3 mlnutps 

Period of obscrx'ntion G months 


nothing comparable to the violent hunger contractions 
described in the stomach was ever seen. 

Feeding the standard meal resulted in a striking 
change. The loop, which had been quiescent and tone- 
less, rapidly became extremely active with a consider- 
able rise in tonus (Fig. 2). The average time from 
the beginning of the meal to the motor re.sponse in 
the loop in fifty-three experiments in six animals was 
3.2 minutes, the range from one to seven and a half 
minutes (Table I). In one experiment the response 
was delayed for sixteen minutes but this was so differ- 
ent from the average response that it was discarded 
in the computation. After the motor response had 
occurred, the loop either remained active for the 
duration of the e.xperiment or became quiescent again 
after a period of several minutes. In the latter case 
a second motor effect occurred after a few minutes. 
Thereafter movements were active to the end of the 
hour’s tracing. The types of movement seen after 
feeding were most commonly propulsive forms of 
segmentation and peristaltic and tonus waves. The 
rhythmic contractions were not commonly seen. 

The tracing taken twenty-four hours after feeding 
differed from that taken immediately after, mainly 
in two respects. First, periods of quiescence were 
common and second, true rhythmic contractions were 
quite frequently seen. Though this was true for the 
majority of tracings it was not true for all. Some- 
times the tracing taken twenty-four hours after feed- 

Table II 

Time from feeding to motor response in loioer part of 
Hewn of dog before and after bilateral thoracic 
vagotomy 


1 

Period of 
Observation | 

Dor 

1 

Average 

Time. 

Minutes 

Variation, 

Minutes 

Number of 
Experiments 

Before 

1 

2.9 , 

i 

J-7 

20 

operation 

2 

3.G 

2-5.6 

10 

After 

i 1 

2 

1-3 

7 

operation 

1 2 

1 2.1 

1.5.2.5 

7 


TotAl number of experiments 3^ 

Avernfre time of response before viiRotomy 3.2 minutes 

AveraRo time of response after vserotomy 2 minutes 
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intr w.TS indislinjruisli.'iWe from that taken immedi- 
ately after, l)oth as to the occurrence and as to the 
type of activity, and qt-’nin sometimes it rcsemiilcrt the 
Iraciny taken forty-oifiht /iqiir.s after feeding, showing 
very Joitfr periods of ouieseenco. It must be realized 
tliat ttic liour’s tracinjr represented only one hour out 
of twenty-four hours, and therefore variations weio 
to be expected. Some observation.s were ntaiie on the 
etfect of fuedinp after a twenty-four hour fast. Tbi 
results were inconstant. If the loop were active before 
feedintr, subsequent feedinp did not then re.sult as a 
rule in any increase in activity. If the loop wore 
quiescent, a respon.se was as a rule noted. 

J’/ic vagotomhed animal. Consiricrinir that the loop 
of ileum under observation was from 120 to 190 cm. 
from the pylorus and considering the time rolntion.ship 
of the re.sponse to feeding, it appeared likely that the 
motor etfect wa.s mediated reflexiy through the motor 
ncn*e.s of the jnte.stine. Accordingly double thoracic 
vagotomy was performed in two animals. One centi- 
meter of each nerve was resected immediately above 
the c.sophageal Iiiatus in the diaphragm. The health 
of the animals appeared to be unaffected by the 
vagotomy. 

The D.xperiments were then repeated in the vairoto- 
mized animals (Table II). The re.sult.s were some- 
what unexpected since it wa.s found that the motor 
respoiiae to feeding occurred as constantly and with 
similar time relationship.s in the vagotomized animals 
as in the normal animals (Pig. 2). 

Auinuds with gastric li.sfn/n.s. The fact that section 
of the vagi did not afTcet the occurrence of the motor 


response to feeding apjieared to indicate that the re- 
sponse was probably not a p.sychic feeding rellex 
mediated hy the e.xlrin.sic nerves. Accordingly in two 
dog.s, cxpcHnicnts were carried out on feeding by the 
gastric fistula. It was found that one precaution must 
be taken in this preparation. The food imi.st he run 
into the stomach through the gastro.stoniy tube by 
gravity. If the food is forced into the stomach by a 
.‘.yrinire, vomiting frequentiy occurs and tlic experi- 
ment is vitiated. The re.sult.s of these experiments 
were as con.sfant as tlio.se .‘■eeii in the normal animals 
tTahle III). The introduction of the food into the 
.stomacli of the animal wa.s followed by a motor re- 
sponse in the loop of ileum in eleven experiments in 
two animals. Again tlie time relationships of the re- 
.sponse were comparable to tho.se in the normal animal. 

Animats in which food residues ircrc diverted past 
the hop. Since the motor re.spon.se was not abolislied 
by vagal section nor by gastric fistula feeding, at- 
tention was turned to the fact that the loop of ileiim 
under consideration was in continuity with the rc.sl 
of the small inte.stine. The contents of the intestine 
were therefore diverted jiast the loop by the following 
operation. The segment of bowel immediately orad to 
the e.xteriorizcd loop was sectioned. The upper end 
was then ana,stomosed to the ileum caudad to the loop, 
immediately above the ileocecal junction. The lower 
end was inverted and left in the abdomen as a cul-dc- 
s.ac (Fig. IB). Two things are to be noted about thi.s 
preparation. First, the .secretions from the mucosa in 
the loop empty into the ileum immediately above the 
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Fig, 2. Motor rcspon.se to feeding in loop of ileum in continuitv 21 
cm. from ilMcccal valve. I, normal animal; If. vagotomized anima • HI 
ammal fed by gastric fistula. Animal fed at A. Time in in five-second 


intcrval.s. 
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Table III 

Th:ti: from feeding to motor response in loiecr part of 
ileum of dog before and after gastrostomg 


IVriiAj of 
Ob'tTv.xtion 

j 

IK>,T 

Average 

Time, 

Minutes 

Variation, 

Minutes 

Number of 
Kxpcrimcnts 

' It« fort- 

1 

1 

•< 

1-6.5 

8 

cipcriitlon 

1 

1 


6 

c 1 

3 

1-7.5 

After 

1 ^ 1 

2.1 

1.5-3 

3 







, c 

2.7 

1-5 

i s 


Totnl number of experiments 25 

Avemec lime before enstrostomy 3.6 minutes 

Averarc time after pastrostomy 2.6 minutes 


•Animal fed through pastric fistula. 

cecum and second, the intrinsic plexuses and muscle 
layers in the loop are in continuitj’ with the terminal 
part of the ileum at the caudad end of the loop. Since 
the direction of peristalsis in the small bowel is 
thought to be always caudad, it was thought that the 
regurgitation of food residues from the rest of the 
small intestine into the loop w’as unlikely, and that, 
as in the case of the Mann-Bollman fistula, the loop 
would be relatively free of food residues. 

The experiments were repeated in this preparation. 
In contradistinction to the loops in continuity, this 
preparation showed very little correlation of activity 
in response to feeding. The activity in the loop was 
on the whole feeble. The regular chain of events seen 
in the normal animal, namely, the rapid response to 
feeding, followed by prolonged activity, gradually 
diminishing to quiescence at the end of forty-eight 
hours’ fasting, was not commonly seen. As a rule the 
activity in the loop was unrelated to the ingestion of 
focKi and was no greater in the recently fed than in 
the fasting animal. 

However, in eight experiments out of twenty-five a 
definite motor response to feeding was noted and, 
interestingly enough, the response had the same time 
relationships as in the normal animal (Table IV). 

Animals with eomplctchj isolated loops. The in- 
constant results in the preparation just described led 

Table IV 

Time from feeding to motor response in lower part of 
ileum of dog before and after short-eireiiit of ex- 
teriorized loop 


Peno*! of 
Ob'Crvation 

Doc 

1 Avcracc 
Time, 
Minutes 

Variation, 

Jlinutcs 

Number of 
Experiments 

Before 

3 

2.5 

1-C 

11 

operation 






4 

O.A 

1-4.5 

S 

After 

3 

! No response 


11 

operation 


1 





3 

1-5 

5 


4 

No response 


G 

1 


4 

1.6-7 

3 


Tot.*!! rtimbcr of exporimenta 44 

Hofore fhort-oL-cuitir.c operation — constant, positive 
Aft'^r ahort-cirenitinr operation — 17 neiratlvc, S positive 


one to observe the eflect on the completely isolated 
loop. This was done by sectioning both ends of the 
exteriorized loop within the abdomen, restoring the 
continuity of the bowel and bringing out both ends of 
the exteriorized loop through a stab wound in the ab- 
dominal wall. The preparation was now analogous to 
the Thiry-Vella fistula except that it was possible 
to record its activity without the introduction of a 
foreign body (Fig. 1C). In this preparation there 
was, of course, no possibility of food residues enter- 
ing the loop, a condition which was only presumptive 
in the short-circuited loop. 

While the short-circuited loop occasionally showed 
a correlation of activity and feeding, the completely 
isolated loop never did so (T.able V). 

In nineteen experiments on two animals the results 
were uniformly negative. The activity in the com- 
pletely isolated loops was always feeble. Long periods 
of quiescence were noted and these were as common 
in the recently fed animal as in the fasting animal. 

Table V 

Time from feeding to motor response in lower part of 
ileum of dog before and after intcrniption of con- 
tinuity and complete isolation of loop 


Period of 
Ob.<»er\-ation 

Doc 

Avornec 

Time, 

Minutes 

Variation, 
Minutes 1 

Number of 
Experiments 

Before 

4 

O 0 

1-4.6 

8 

operation 

5 

4 

1-6.5 

8 

After 

4 

No response 


10 

operation 

i 5 

No response 

1 

' 0 


Totnl number of experiments SS 

Before Isolation of loop— constant, positive 
After isolation of loop— constnnt, nceative 


The type of activity was predominantly segmentation, 
and true .rhji.hmic segmentation was comparatively 
common. It is instructive to note the similarity of 
activity in the loop of ileum in continuity in the 
animal which has fasted for forty-eight hours and 
that in the isolated loop at all times. In both, quies- 
cence is much more common than activity; in both, 
peristaltic waves are extremely uncommon; in both, 
segmentation of a feeble character is the commonest 
type of movement. 

COMMENT 

The great constancy of the motor response to feed- 
ing in the lower paid; of the ileum of the dog together 
with the relatively constant time relationship of the 
response bears out’ the findings of Cash (7), Macewen 
(8), Hertz (G), Short (9), Hinrichsen and Ivj’ (10) 
and Castleton (12). The fact that fasting is neces.sary 
to permit of constant results has been noted by Hin- 
richsen and Ivy. 

That the response is not entirely a psychic one is 
borne out by two findings : first, that the mere presen- 
tation of the meal to the animal without permitting 
it to cat never resulted in a motor response in the 
ileum, and second, that the motor response was as 
constant after feeding by a gastric fistula as after 
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normal feediiifr. Neither of these findings, of course, 
entirely excludes a psychic response. 

The unexpected findinir that the response occurs as 
constantly after double thoracic vacotomy as before is 
further evidence of somethin!? which many !rnstro- 
infostinal physiologists, includinfr Cannon (IG) and 
Alvarez (17), have emphasized, namely the inde- 
pendence of the intrinsic enteric mechanism. 

It is not, of course, positive evidence that, in the 
normal animal, the vapi do not play a part in media- 
ting the motor response, but the preat similarity of 
the rc.sponso in the vagotomized and the normal 
animal both as to dcRreo and as to time relationship 
is suppestive of some other mediation. 

The findinps after interruption of the continuity of 
the bowel, by short-circuitinp or by complete isolation, 
appear to indic.atc that the mediation of the motor 
elTect depends on the continuity of the intestine. Both 
the short-circuited loop and the isolated loop had, of 
course, the extrinsic nerve supply intact as in a Thiry- 
Vella fistula. If mediation wore by way of the extrinsic 
nerves, one would h.ave expected a motor response as 
constant in the isolated loop as in the loop in con- 
tinuity. This was not the case. In seventeen experi- 
ments out of twenty-five in the short-circuited prepa- 
ration in which the lower end only was in continuity 
no motor re.sponse to foedinp occurred. In all nineteen 
experiments in the preparation in which the loop was 
isolated the result was nepative. These findings would 
also tend to indicate that the motor response is not 
liumoral in origin, and are in harmony with those of 
Puestow (11). 

The findings with respect to fasting are, perhaps, 
not une.\pected. It is reasonable that the degree of 
activity of an organ should bo governed by the physi- 
ologic demands made on it. Thus fasting the normal 
animal for twenty-four hours resulted in a lesser 
degree of activity in the loop of ileum than th.at seen 
in the recently fed animal and fasting for forty-eight 
hours resulted in oven less activity. It is not entirely 
clear why fasting for forty-eight hours should result 
in a greater diminution in activity than f.astinp for 
twent.v-four hours since it is generally believed that 


the .“imall bowel has passed on all its food rc.sidues at 
the end of twenty-four hours. Whatever the explana- 
tion. the finding was constant, and porlmps is of 
intere.st to the surgeon who wishes to put an intestinal 
aiwstomosis at rest as far as possible. 

Not only the degree of activit.v, but also the type of 
activity, was governed by the ingestion of food. Thus 
in the loop of ileum in the recently fed animal, peri- 
staltic waves and tonus changes were common together 
with pnipulsive forms of segmentation. In the fasting 
animal, on the other hand, peristaltic waves were ex- 
tremely uncommon and tonus changes were seldom 
seen. The commonest type of movement seen in the 
ileum of the fasting .animal was gentle segmentation,' 
often rhythmic in character. 


SUMJIARY I 

The activity of exteriorized loops of the lower jiart^ 
of the ileum in continuit.v, enclosed in bipedicled tubes^ 
of skin, was studied in the dog in relation to the in-; 
gestion of food. A regular cycle of activity was noted, 
in the norm.al animal: namely, a rapid motor responscr 
to feeding, followed by prolonged activity which' 
gradually diminished until, after forty-eight hours of; 
fasting, the activity was extremely feeble. u 

The motor response was noted ns constant aftef 
feeding by gastric fistula as in the normal •anim.aT.''' 
Simil.arly the motor response was as constant afteP 
double thoracic vagotomy as before. 

Partial interruption of continuity by a short-circuit!'!’ 
ing oper.ation resulted in inconstant results. Complete 
isol.ation of the loop resulted in absence of the motor 
response to feeding and complete dissociation of thp|| 
•activity of the loop from the ingestion of food. j' 
The evidence is taken to indicate that the degrop] 
and type of activity in the lower part of the ileum 
the dog is intimately connected with the ingestion o/o 
food, that the so-called gastro-ileac reflex is not merelpj 
a feeding refle.x, that it depends for its mediation om 
the continuity of the intestine, and finally that thi»j 
vagus nerves, which are generally believed to be thS' 
motor nerves of the small intestines, pl.ay little par'to 
in the mediation. ) 
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B oth the medical profession and the laity have 
been besieged with a tremendous amount of in- 
accurate and irreconcilable information relative to the 
acidity of foods. Wlienever reaction of foods is 
mentioned, there is confusion over metabolic end- 
product.s vei-sii.s p-astric and intestinal effecls. The 
“reaction” of a food is frequently judged by the pH 
or titratable acidity of the urine subsequent to the 
infrestion of the food. This vie\\’point is not entirelj’ 
tenable even with reference to the metabolic behavior 
of foods (unpublished observations of Bridges and 
^lattice) and it certainly has no bearing upon the 
"reaction” of foods within the alimentary tract. Foods 
as eaten create a mental impression of neutrality or 
acidity. An c.xtraordinarily acid-tasting food, how- 
ever, may be altered in the body to a definitely alkaline 
substance. Neutral foods, on the other hand, may give 
rise to acids during the course of metabolism. The 
designation, therefore, of the reaction of a food re- 
quires qualification as to point of view. 

Little or no information has been .available on the 
true acidity (pH) of food as ingested. Bridges (1) 
presents a t.abulation of less than three dozen items, 
moat of which are fruits. He also cites Smith (2) as • 
placing fresh egg-white at pH 7.97 with elevation to 
9.2-9. 5 on loss of CO, during storage. The quality 
was best preseiwed by folding this at 7.O-8.0 by means 
of carbon dio.xide. Ulrik and D.avidsen (3) record the 
pH of the new-laid egg .at approximately 8.2 avith a 
rapid rise to 9.4 during the first twelve hours suc- 
ceeded by gradual increase to 9.8 by the ninth d.ay. 
They found no distinct change thereafter until the 
5ord day. 

Quoting Clark (4) Bridges gives tlour a pH of 5.7, 
bread 5.3, cake 6.7 and macaroni 5.9. 

Clague and Fellers (5) used the quinhydrone elec- 
trode for the study of cider made from different va- 
rieties of apples; their values r.anged from pH 3.1 to 
4.0, including data with reference to clarification pro- 
ce.^ses. Kidd and Hanes (G) reported increase in the 
pH value (2.8-3.7) during .storage of apples, the rise 
being related to warmth of storage atmosphere. 

Haa.s (7) examined different sections of the avocado 
for variations in pH. The inner .and outer portions of 
the soft edible pulp (without skin) of the stem halves 
of mature fruit were pH 6.82 and 6.72 respectively 
whereas the corresponding portions of the tip halves 
had values of G.Gl and 6.44. 

Coulter and co-wcrkers (8) found blue or American 
Ito<|ucfort cheese to reach a maximum of pH 4.7 
within 21 hours of manufacture. Except for temporarj" 

♦From tho Pepartmcnt of Mp<!i’rinc, K. Y. T’o^t-GrnrJuatc MetHcal 
School of Colnmbia Univrrsity. Now York, N. Y. 
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increase in acidity following piercing, the acidity de- 
creased gradually to a pH of approximately 6.5 at the 
end of the third month. Subsequently, the pH fell to 
about 5.7 by the end of the ninth month beyond which 
no experiments were conducted. 

Pont and Sutton (9) detected no correlation be- 
tween the pH of butter and the bacterial or yeast 
counts. The majority of their samples varied from 
7.0 to 7.7. Kretchmar (10) found marked correlation 
between the initial flavor score and the pH values, the 
butters with higher flavor scores generally being les.s 
acid than those with lower scores. The optimum 
aciditj' for keeping quality of butter was st.ated to be 
pH 6. 7-6. 9, it being regarded .as undesir.able to store 
butter if the pH was less than 6.3 or more than 7.1. 

Winton (11) cites Fiehe and Kord.atzki (1928) ns 
reporting pH 3. 8-4.3 for pure honey and pH 3.0-4.0 
for artificial honey. 

Kugolmass (12) in a brief report offers a few 
values for the pH of fruit juices. Information on 
this and other laboratory data is e.xceedingly scant, 
neither the laboratory responsible for the aimlyses 
nor details as to technic being reve.aled. The unusual 
•acidity of the orange juice (pH 3.0) sampled by 
Kugelmass is mentioned by Dimmler (13) who ob- 
served v.alues from pH 3.63 to 3.99, which is in es- 
sential agreement with our d.ata. Kugelmass st.ates 
that a colorimetric procedure was used to ascertain 
the pH. This may .account for the fact that his beet 
juice (pH 8.8) is at wide variance with our findings 
(pH 5.23-5.90 on 6 tests of fresh home-cooked beets 
and pH 5.32-5.56 on 12 te.sts of c.anned beets which 
had been chopped or strained for baby feeding). 
Kugelmass reports pH 4.3 for apple juice as against 
our results of pH 3.38-3.62 for c.anned juice, 3.09-3.40 
for canned apple sauce, and 3.33-3.84 for eating .apples. 

Val.aer (14) offers over one hundred pH values for 
different types of domestic and foreign brandy, the 
majority of which varied from pH 3 to 5, the acidity 
in p.art being .attributed to slow production of sul- 
phuric acid. 

That other data exist cannot be questioned, but 
sc.attered values buried in investig.ation.al reports of 
various tjTies are difficult to loc.ate. The obvious 
p.aucity of e.asily accessible material prompted us to 
•accumul.ate extensive d.ata under st.and.ard and com- 
p.arable conditions so that clinicians and nutritionists 
will have at their disposal fundamental infonnation 
regarding the actual reaction of foods as inge.sted. 

EXPERIMENTAL PROCEDURES 

The t.aking of this lengthy series of pH measure- 
ments was facilitated by use of the Hellige pH meter 
which utilizes a glass electrode. MTienever readings 
were made, the instrument was first checked against 
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O.O'i molar acid potassium phtlialate (pH r..07> and 
(ho sottini? verified at the conclusion of each series. 
The meter functioned .satisfactorily e.vcept for a brief 
{KiritMl at the time .six hundred te.st.s had been com- 
pleted. SluEpishness of response led to tbovouph test- 
ing of the batterie.s, connections, and frlass electrode. 
Although it met all the requirements .specified by the 
manufacturer, the bulb-type plass electrode was re- 
placed by a new one of the spear type. Since no benefit 
was derived from tin's chanye, new liatteries were 
introduced with separate checkinf: after c.ach in- 
sertion. Despite the fact that the used hatleries h.ad 
been deciared by a competent electrician to be per- 
fectly .satisfactory and dospito tlic fact tlmt the ex- 
pected life of tlie batteries had not been exceeded, the 
instrument recovered full sensitivity immediately on 
bcinB fitted with a new set of batteries. The bulb- 
typo electrode was apaiii employed since it proved to 
he the more suit.nhlc for our purpose. At the con- 
clusion of tliese experiments, the hatterie.s attain re- 
quired replaeinK. The class electrode, however, still 
met every demand made of it. 

Separation of two solutions by a suitable class 
niemlir.atie results in almost instantaneous develop- 
ment of a stable potential which depends upon the 
liydrocen-ion concentration of the solutions. Utili- 
zation of fixed reference cells toyether with means of 
maintaininc the electrical circuit enable the pH meter 
to provide quick and accurate pH Tneasurements in 
almost any solution recardle.ss of suspended matter, 
color, vi.scosity, the iire.scnco of oxidizinp or reducinc 
acents, etc. The class electrode is particularly well 
adapted for ohtaininc pH data on foods. The pro- 
cedure is extremely .simple, requirinc only immersion 
of the inverted tip of the c.alomel coll and the class 
nicmlirane in the to.st sample tocether with a little 
inlellicent manipulation of the instrument. 

The pH meter was operated by two persons only. 
Sensitivity was maintained by recular ovor-haulinc 
for tichtne.ss of electrical connections. The instru- 
ment was used under scmi-shieldod conditions in 
rooms known to bo free of electrical disturbances. 
Except Avhero specified, te.st samples were allowed to 
roach room temperature before bcinc measured. The 
instrument was adjusted to this temperature (20-28” 
C., usually 25”) which was kept fairly constant. Lack 
of temperature control may be responsible for ap- 
preciable error. Althouch the smallest scale division 
on the meter dial i.s 0.1 pH unit and tlic precision 
aliout one-half of this, observations have been reported 
as read. 

Correct jirocedui-es for washinc the electrodes be- 
tween tests wore ascertained experimentally. This was 
a timo-consuminc procc.s8 because of the nature of the 
samples. Repeated dousinc with distilled water or a 
forced stream usually dislodccd the food particles. 
Fro.sh saturated KCl was used cenerously to keep the 
inverted tip of the calomel half-cell free from con- 
taminants, includinfr the rinse water. Filter p.aper 
was employed to absorb adherinp drops of w.ator. 
When necessary, ‘‘pencils’’ of moist filter p.aper were 
applied to the glass membrane to remove sticky 
samples. 

The nature of the food determined the method of 
preparation necessary for te.sting. As .a rule, the fruits 
could be mashed with a .spoon or fork. The vegetables 
often required passage through a chopper for release 


of the juices. Dry cereal products, such as hrend, were 
moistened with a minimum amount of water. Satis- 
factorv results, however, could ho obtained without 
having the food obviously wot. Although glass cells 
were i\t first used to hold the test items, paper rame- 
kins were later employed on suitable items to avoid 
an e.vcessive amount of washing. 

Since the work extended over many months, it wa.s 
feasible to examine a reasonably complete list of foods 
at the most advantageous season and .also, wherever 
practical, to test the separate item.? over a period of 
time tlius avoiding constancy of results due solely to 
method of sampling. An effort was made to test the 
various foods si.x times .so as to provide some indi- 
cation of variability. 

OBSERVATIONS 

The results of the investig.ation are presented in 
four tables. Reciped foods and soda-fountain items 
have been separated from the main table .and grouped 
in Table III. By reciped foods it is to be understood 
th.at standard recipes have been used for preparation. 
Canned items (commercial) are included in Table I 
since they are not subject to the wide variation anti- 
cipated under changing kitclion conditions. Table II 
demonstrates the rise in pH associated with dilution 
of a few common fruit juice.s. Change.? in tlie pH of 
eggs with age are sho%s'T\ in Tabic IV. 

nijdro{jcn-ion Concrntralion vcraii!! p//. Tlio re- 
.action of the various foods tested is presented in terms 
of pH. It will bo noted that v, allies designated as 
“average pH’’ arc not given. Inasmuch as pH is 
logarithmic, it is not permissible to obtain its arithme- 
tic mo.an. pH values cannot bo treated a.s though they 
were actual numbers. No serious error, perhaps, would 
be committed in averaging the labulaled results of 
the foods herein presented, hut such a practice would 
reveal lack of comprehension of the fundamental 
meaning of tlie term pH. 

Since many workers in the field of niitrilion have 
had limited experience with this term now current in 
every discussion, it is desirable to demonstrate by 
wh.nt simple moans the significance of pH e,an be com- 
prehended. The acidity of a medium is dependent upon 
the number of hydrogen-ions present. VHien expressed 
in the conventional form.? for designating concen- 
tration, the smallness of the value makes repre- 
sentation awkward. For example, a tangerine may bo 
known to contain 0.00001-1G7 gram 11+ per liter. Be- 
cause of the difficulty in iiandling such a number, it 
is customarj' to write it ns 4.4G7 x 10—5, This arithme- 
tical value may be more conveniently used in its 
logarithmic form, 1 .\ 10— but this renders it well- 
nigh incomprehensible to the average interested 
reader. Once cast in this form, the corresponding pH 
may be obtained by discarding everj-thing but the 
•1.35. This appears to be a numlier which can be easil}' 
understood, but in reality it is not a number at all. 
The four designate.? only the position of the decimal 
point in the real number to which the pH corresponds. 
Although the 35 is logarithmic, it cannot be located 
in any “log” table since it is negative. After con- 
version to a po.sitive value, the table will reveal the 
significant figures in the real number, the decimal 
point being inserted as .already indicated. 

Moving acid on the liH scale from the theoretical 
neutral point of 7, each interval (as 0.1 pH) is greater 
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pH of representative foods* 


Item 

/Ui I'-rxti\ 

j'tufTetl vith carer*. 

In r!ive nil 
Ax>pI»-<. eatlnc 
Arrl**^- balM with nucar 
Ari’Ie Juic\‘. cnnnctl 
April* Sauce, canneil 
AprJ« Sauce, chopix^h Clapp 
Apple Sauce, atrnlnetl, Clapp 
Apple-current Jelly, com. 

Apricota 

Apricots, cannee! 

Apricots. unsw»*<'t**nc<l. canned 
Apricoti, purced. Stokcly 
Apricota, airalntd. Clapp 
Apricots, driofl, atcTveil 
Apricot Nectar (pulp, juice. 

fui.'nr, water), com. 

Arrowroot CmcKrrs 

Arri'wroot Gruel 

Artichoke*, French, cooked 

Artichokes, Jerusalem, cooked 

Aapnnurus. cooke<l 

Aspararu^, froten, cooked 

Aaparnrui, jrrecn, canned 

AsparnnuH. ftrnined, CInpp 

Axocndoi. Cuban 

Itaby Soup, unstrninc<l, Clapp 

Itacon. broiled 

Fnenn, Canadian, broilcsl 

Ilananas, r<sl 

Itannnn*. yellow 

Harley, cfniketl 

IJnsR. rea. broiled 

I5n*’s. Ptnped. broiled 

Itcans. Iilack, cooked 

llean«. Hoston-stylc. home-baked 

I’eans. lI(»*iion»j5tylc, com. 

Ibans. pork and tomato "nuce. canned 

lleans. veeeiarinn. tomato Raucc, canned 

H<-ans. kidney '’ookcsl 

Hcans. limn. rr«en, eooke<i 

Ileans. Imia frozen, cooked 

ncan*>. hma. canned 

Heans. hma. drietl. cooked 

rc.ans. na\y cookcsl 

Heans. stnnr, cixikciJ 

Itonn«, Rtriru' eanncnl 

Ilenns, strini:. choppcsi. Clapp 

Ilc'ins, Rtrirr. jiurc^I. Stokcly 

Henns. ptnnr «trainc<l. Clapp 

Hcans. waT. cooked 

rieef Hroth Clapp 

Heef with Vepelablos, choppe<I. Clapp 

Ilc<'f with Veretablcs, Rtralnesl. Clapp 

Itwf. Kili‘t Miirtuin. broiletl 

Ilcef. pi.t-rnn-ted 

IliN'f, ribs mnstisl 

Heef. rouml, chopped, broilctt 

Iloi'f. fornped raw 

ricrf. steak, n-und. hroiltd 

Ileef-stcak sirloin, brolletl 

Fci't (:ri*cns. rookwl 

Ib'cts, eooki*<l 

Hects, canned 

H'-et*. eh.oppetl. Clapp 

Hi'C’s. ptrained, Clapp 

Hotiilion. com. 

Illackberrios. 'NVn-shinpton 

riuclierries. Maine 

niuelM'rrlcs froren 

Plucfi'h (no»ton), filet, broiled 

Jicon Flnkcj* 

rtrtTifl. Hrwtnn brown 

Hrend. com 

Pre.-id. cracked s%heat 

Hroail. ptimpernickfj 

Prend. rye 

Urend. Vi lute 

Upend, whole wheat 

rir»'adfriijf. civit cd 

r.rpcooli. eo-ikef! 

Bpocroli. frnrrn. cooke<l 
Pm^-elj Sprouts, cooker! 

Pu’tcrmilk 
Cnbbare. preen 
Cebbsre. preen. cookc<l 
Cald-.ace. rrsl 
Cabh.arr. re*!. cookH 
Calves' I.ivcr. broiler! 

C.'^ntnHur*' 

Carn''ts 

Carrot;!. cr».ked 
Carrot*. e.anre«! 

Carrtts. c}.epp<*d. Clapp 

Carrots, pupc^, Stokrly 
Carrot*. •traircr!, Clapp 
Cauli'"ower, eo.Tkc<l 
Cnulill'Twer. f.^-zen. ccstikerl 


pH 

C.OO. B.59. 5.62. G.C3. 6.70, 5.10 
G.5S 

3.33. 3.35, 3.5S. 3.3C. 3.S4. 3.84 
3.20. 3.22, 3.2S, 3.55. 3.54. 3.50 
3.62, 3.52, 3.35. 3.40. 3.35, 3.42 
3.40. 3.23, 3.15, 3.10. 3.00, 3.12 
3.24, 3.24. 3.24, 3.24, 3.35. 3.35 
3.24, 3.24, 3.24, 3.24, 3.42, 3.42 
3.00 

4.50, 4.22, 4.67, 4.33, 4.52, 4.fS 
3.46, 3.42. 3.42, 3.45, 3.42, 3.47 

3.7S 

5.50, 3.83, 3.70, 3.CS. 3.62, 3.42 
3.81, 3.78, 3.8U 3.72, 3,05. 3.72 

3.51, 3.37. 3.30, 3.40, 3.40, 3.30 


6.37. 

6.00. 5.75, 6.70, 

6.00. 5.03. 6.00. 
6.03, 6.13, 6.10, 
6.42. 6.35, 6.30. 
5.21, 5.32. 5.23, 

5.00. 6.09. 6.09. 
6.47, 6,27. 6.42, 

5.00. 6.00, 6.00, 
5.80. 5.20. 5.80, 

6.70, 5.60. 6.43. 
4.5S. 4.62, 4.C2. 
ri.21. 6.29. 5.00, 
5.19, 6.25, 5.32. 

6.70. 6,70. 6.64. 
6.60, 6.50. 6.C0. 
5.S2. 5.78, 5.03. 
5.05. 5.00. 6.12. 


3.7S 

6.63. C.80, 6.72 

6.57. 6.67, C.S7 
5.81. 5.80. 5.75 
6.00. 5.98. 5.93 
6.16, 6,10. 6.10 
6.48, C.40, 6.43 
5.30, 5.20. 5.30 
4.S2, 6.00, 4,60 

6.27, 6.58, 6.54 

6.00. 6.00, 5.00 

C.12. 6.10, 6.00 

5.57. 5.50. 6.73 
4.65, 4.68, 4.76 
5.12, 5.04. 5.10 

5.28. 5.32, 5.29 
6.70. 6.58. 6.C8 
6.68. 6.60, 6.70 

6.00. ‘5.08. 6.02 
5.15. 5.12, 6.12 


6.85. 5.90. 6.00. 6.01, 
6.19, 6.21. 6.30. 6.19, 
6.60. 6.56, 5.75. 6.67, 
5.76. 6.78. 0,86. 5.90. 
6.12, 6,40, 6.37, 
5.90, 6,00. C.Ol. 
5.73. 6.7,3. 6,86. 6.08. 

5.01. 5.01. 6.01. .7.01. 
4.66. 4.96. 6.00. 4.80, 
5.0S. 5.05. 5,08. 5.08. 
5.52. 6.50. 5.58. 5.61. 
6.14. 6.18. 6,14. 6.20. 
5.50. 6.50. 6.49. 5.50, 
6,17, 5.17, 5.18, 6.18. 


6.C2. 6.58, 7.01. 6.70. 
5.23. .7.,52. 5.72. 5.41. 
4.9.3. 4.97, 4.98. 4.07, 
5.56. 5.56, .7.56, 5.56. 
G.5G. 5.56. 5.56, 5.56, 

4.40. 4.50. 4.40. 4.40, 
3.22. 3.32. 3.12. 3.22, 
3.35. 3.17, 3.11, 3.16, 
6.50, 6.30, 6.10. 6.13, 
5.45, 5.1.7. 5.60, 5.67, 


6.54 
6.32 
6-02, 6.07 
6.28, 6.40 
6.45, 6.90 
6.86. 6.90 
6.40, 6.48 
6.01, 6.10 
6.20. 6.18 
4.72, 4.62 
5.01, 6.01 
4.84. 4.78 
5.12. 6.15 
6.70. 6.6S 
6.20. 6.20 
6.6S, 6.60 
5.03, 6.16 
6.40 
6.88 
6.92. 6.93 
6.23. 6.22 

5.60 

6.61 
6.30. 6.10 
6.70. 6,77 
5.82. 6.90 
4.97, 4.92 

5.32. .7.,72 

6.32. 5.38 
4.90. .7.14 
4.2.7. 3.87 
.3.1F. 3.20 
3.20. 3.22 
6.09. C.OC 
5.50, .7.65 

6.53 


6.43. 6.70 
4.10 


7.46. 6.90. 5.48. 
6.42. 5.60, 6.67. 
6.60. 6. IS. 6.S5, 

C.ll, 6.46. 6.52. 

6.20. 6.SS. 6.43, 
6.03. 6.15, 6.00. 
4.48. 4.42. 4.4,7. 
5.90. 6.13. C.IF, 
6.77, 6.82. 6.70, 
5.41, 6.82. .7.86, 
C.31, C.31, 6.42. 

6.45. 6.90, 
6.57. 6.28, C.43. 
6.00, 5.88, 6.98, 
5.70. 6.80, 5.88, 

5.20. 5.22, 5.20, 
5.56. 6.56. 5.56, 
4.55, 4.77. 5.00, 
5.10, 5.10. 5.10, 

6.47. 6.48. 6.67, 
6.07, C.02, 6.10, 


.7.20. 6.60. 6.63 
.7.29, 6.43. 5.3C 
5.60, 6.47, .7.61 
5!33 

6.32. 6.40. 6.30 
6.50. 6.43, 6.48 
6.01. 6.05, C.Ol 
4.41, 4.83, 4.42 
5.90, 5.79, 6.29 
6,67, 6.38, (>.<76 
6.00, 5.75. 5.82 
6.31, 6.21. 6.41 

6.10. 5.90. 6.96 
6.17. C.6S. 7.13 
6.99, 5.96. 6.00 
5.62. 6.58, 5.58 
.7.18, 6.19, 5.20 
6.56, 5.30. 6.30 
4-72. 4.74. 4.67 

6.10, 6.10. 5.10 
6.72, 6.71, 6.80 
5.90, 5.95, 6.00 


Tuta I* preiertcsj f<ir the edible i*ortion of focHls In the raw state 
ethers* lie dr-slcnat^sj. CcokIr.fr simtfies Ixjilinp unless othcr- 
w:*e sr-erifiet}. The pcncral ort!er Is ns follows: rrw, home-cooked, 
fruree. canned, ecmmercial (ccm.). drier!, etc- Trade names ere 
Irahr-iff^h 


Item 

Caviar, American 
Celery 

Celery, cooked 
Celery Cabbape 

Celery Knob (Celeriac), cooked 

Cereal, strainer!. CInpp 

Chnyotc, cooked 

Cheese, American, mild, Kraft 

Cheese, Camombert 

Cheese, Cheddar, Encllsh 

Cheese, Cottnpe 

Cheese, Cream, Philadelphia 

Cheese, Edrjn 

Cheese, OW Knptiah, Kraft 

Cheese, Korjuefort 

Chi*c»c, Snojipi/, Kraft 

Cheese, Stilton 

Chc<!se, Swiss Gruyerc 

Cherries. California 

Cherries, frozen 

Cherries, black, cannerl 

Cherries, Maraschino, com. 

Cherries, rcrl, water-pack 
Che^^^<^», Jloyal Anne, com. 

Chicken, broiled 

Chicken, also sec Fowl 

Chicken Liver, broiled 

Chicory 

Chives 

Ciama 

Cocoanut. fresh 
Codfish, boiled 
Conchs 

Corn, Golden Bantam, cooked on cob 
Corn, frozen, cooketl 
Corn, canned 
Com FU'-keit 

Corne<l Beef, brisket, boiled 
(^me<! Beef, pressed, canned 
Crabapple Jelly, com. 

Crnbmcat, cooke<l 
Cranberry Juice, canned 
Cr.anbcrry Sauce, com. 

Cream, 20 per cent 
Cream, 40 per cent 
Cream of iVhrat, cooked 
Cucumbers 
Cucumbers, picklc<l 
Cucumbers, pickled, brend-nnd- 
butter type 
Dates. Dromwlary 
Duck, roasted 
Ecus, ncw-hiid, whole 
white 
yolk 

Ecirs, also sec Table IV 
Efrnplant, cooked 
Kscnrolle 

Farina (1:8, cooked hour) 

Fennel (Ani-»c) 

Fennel, cooked 
Flw«, Calamyrna 
FItrs, canned 
Finnan Hnddic, boiled 
Floumlcr, boiled 
Flounder, filet, broiled 
Fowl, boiled 
Frankfurters, bollwl 
French Prersinp, Kraft 
Fruit, mixed, drictl, stewed (apricots 
prune**, pcnche**, apples) 

Gelatin, plrin jell 
Gelatin Dessert: 

Lime 

Itaspbcrry 
Sherry-wine 
Goose, ro.Tstcd 
Graham Crackers 
Grapes. Concord 
Grapes, Lady FinRcr 
Grapes. Mninra 
Grapes, Ninrnra 
Grapes, Ribier 
Grr.pcs, Seedlc«*s 
Crapes. Tokay 
Grapefruit 
Grapefruit, canned 
Grapefruit Juice, canned 
Graprnutit 

Greens, Mixed, chopped, Clapp 
Greens. Mixe<I, Btrainod, Clapp 
Grenadine Syrup, Giroux 
Gu.ava Jelly, com. 

Guavas, canned 
Haddock, filet, broilwl 
JIam. fresh, beke<l 
Ham, Bmokid. baked 
Ham. smoked, bolltsl 
Hamhurrer, brollcfl 
Hominy Grits, cooV.«! 

Honey 

Horseradish, freshly rround 
Horseradish, prcparo<l, com. 
Huckleberries, cooked with sufrar 
Junket-type Dessert: 

Rr^pbern* 

Vanilla 


pH 

6.40 

6.88. 6.00, 6.8G, 6.70, 5.9'*>, 6.96 
6.37, 6.3S, 6.60. 6.80, 6.92. 5 70 
5.92, 6.02, C.22, 6,26, C.28. G.26 
6.S0, 6.71. G.G5, 5.71, 6.79, 5,71 
6.44, 6.44. 6.44. 6.44. C.20 
C.30. 6.05, 6.00, 6.13, C.IS, 6.90 
4.00 
7.44 
5.90 

6.02. 5.02. 4.75 
4.79, 4.10, 4.45, 4.SS 

6.40 
6.15 

6.41, 5.64, 6.9S. 5.93, 6.10, 5.41 


6.62. 6.17, 6.77, 6.68, 5.73 
4.54, 4.16, 4.16, 4.06. 4.01. 4.0S 

3.37, 3.35, 3.32, S.35, 3.35, 3.35 

3.89, 8.93, 3.86, 3.87, 3.8S. 3.S2 
3.52, 3.50, 3.50, 3.50. 8.49, 8.47 
3.29, 3.29, 3.25, 3.32, 3.32, 3.32 
3.80, 8.S0, 3.82, 3.83, 3.80, 3.8S 
6.50, C.26, 0.28, C.OS, 6.13, 6.20 

5.99. 6.20, 6.10 

5.90, 6.05, 6.05, 5.89, 5.89, 6.05 
6.64, 6.75, 6.25, C.IO, 6.31. 6.SI 

6.40, 6.68, C.CO. 7.02. 6.58. 6.63 

6.90, 6.00, 6.00, 6.52. 6.18, 6.00 

5.32 

7.62, 8.20, 8.40, 8.06, 8.10, 8.07 
6.76, 7.04, 6.35, 6.81, 6,22. 7.00 
7.33, 7.44, 7.50, 7.57, 7.60. 7.C8 

6.09, 6.4 4, 0.07, 6.07, 5.90 

6.38, 6.00, 4.88, 4.90, 4.97, 4.85 

6.13 

6.75, 5.70, 6.85, 5.06, C.Ol. C.OO 
3.02. 2.98, 2.97, 3.00, 3.00 

6.62, 6.77, C.92, 6.97, 6.93, 6.98 

2.40, 2.62, 2.35, 2.31, 2.30, 2.30 

2.40 

C.52, 6.62. 6.CS, 6.52, 6.50. 6.53 
6.44. C.CO, 6.60, 6.62, 6.48. 6.50 
CM. 6.10, 6.15. 6.16, 6,16, 6.10 

5.70. 6.78, 5.18, 5.62, 5.18, 5.55 

2.70 

3.68, 3.70 

4.68. 4.74. 4.81, 4.88. 4.80, 4.82 

6.62, 6.40, 7.02, C.2S. C.OO, 6.02 

6.58 

7.06 

6.10 

6.41, 5.41, 6.40. 5.45. 6.45. 5.33 

5.70, 6.92, 6.92, 5.92, 6.00, 5.95 

6.98, 5.98, 6.80. 5.82, 6.94. 6.02 
5.48, 6.62. 6.72, 6.78, 6.88, 5.87 
6.02, C.OO. 6.80. 5.88, 6.95, 5.8S 
6.05, 5.08. 5.08, 5.18, 6.27, 5.10 
C.OO. 6.00, 4.92, 5.00, 4.08. 4.98 
C.2S, 6.55, 6.43. 6.40, 6.33. 6..30 
6.90, 6.73, 6.60, 6.57, 6.60. 6.64 

6.89, 6.39, 6.50, 6.66. 6.70 

6.20, 6.10, 6.70. 6.40, 6.37, 5.70 

6.10, 6.18, 6.15, 6.18, 6.22, C.22 

3.52 

3.63, 3.59. 3.60. 3.27. 3.30. 3.33 

C.OS 

2.60 

3.19 

.3.37 

5.96, 6.90. 6.98. C.OO, 5.93. 5.98 
7.12, 7.10, 7.10, 7.75, 7.02 

2.79, 3.00, 2.95. 2.91. 2.88. 2.82 

3.65. 3.68, 3.53. 3.53. 3.61. 3.51 

3.73. 3.71. 3.78, 3.71. 3.73. 3.73 

2.80, 2.86. 3.14, 3.10. 3.27. 3.14 

3.73, 3.80, 3.77, 3.75, 3.70, 8.76 

3.81, 2.90. 3.12, 3.2R, 3.40. 3.62 

3.72, 3.50. 3.59. 3.6 4. 3..50. 3.64 

3.70. 3.42, 3.75, 3.22. 3,31, 3.30 

3.10, .3.08. 3.29, 3.32, 3.29, 3.32 
3.25, .3.18. 3.00. 2.90, 2.90, 2.92 
5.40, 6.22. 6.18, 5.20, 5.15. 5.10 
5.22. 6.22. 5.22. 5.22. 6.05. 6.05 
6.30, 5.30, 6.30, 5.30, 6.22, 5.25 

2.31 

3.73 

3.70 

6.4«. 6.21, 6.17, 6.82. 6.40. 6.47 
5.90. 6.10, 6.65 
5.80. 5.80. 5.80 
6.23 
6.22, 6.2.3 

5.99, 6.00, 6.02. 6.20. 6.02, 6.07 

3.70, 3.90, 3.78, 3.78, 3.75, 3.75 

5.35 
3.56 
3.38. 3.43 

6.27 

6.49 
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Table I (Continued) 


Item 

Kale, cooked 
Karo syrup 
Ketchup, com. 

Kippered Herring, Marshall 

Kohlrabi, cooked 

Kumquats, Florida 

Lamb Chops (rib), broiled 

Lamb Kidneys, broiled 

Lamb, rack, roasted 

Lamb with Vegetables, chopped, Clapp 

Leeks 

Leelcs, cooked 

Lemon Juice 

Lemon Juice, canned 

Lentils, cooked 

Lettuce, Boston 

Lettuce, Iceberg 

Lime Juice 

Liver Soup, Clapp 

Liver with Vegetables, Clapp 

Liverwurst 

Lobster, cooked 

Macaroni, boiled 

Mackerel, King, broiied 

Mackerel, Spanish, broiled 

Maltcx (1:8, cooked % hour) 

JIangoes, Florida 
Maple Syrup 
Mat:os 
Melba Toast 
Melons, Casaba 
Melons, Honey Dew 
Melons. Persian 
Milk, Grade A (N. Y.) 

Milk, Grade B (N. Y.) 

Milk, Acidophilus 
Milk, condensed 
Milk, evaporated 
*Milk, peptonized 
Milk, Goat’s 
Mint Jelly, com. 

Molasses 

Mushrooms, cooked 

Mushroom Soup, Cream of, canned ' 

Mussels 

Mustard, prepared, com. 

Nectarines 
Noodles, boiled 

Oatmeal (1:8, cooked % hour) 

Okra, cooked 

Olives, green 

Olives, green, ripe 

Olives, ripe, processed 

Onions, red 

Onions, white 

Onions, yellow 

Onions, pickled 

Oranges. Fla., "color added,” 

Pinellas County 
Oranges, Fla., not colored, 

Phillipl River 
Orange Juice, California 
Orange Juice, Florida 
.Orange Marmalade, com. 

Oyster-plant, cooked 

♦Milk, sour, fine curd 

Milk, sour, precipitated curd 

Oysters 

Papaya 

Papaya Marmalade, com. 

Parsley 

Parsnips, cooked 

P.ate de foie, American 

Peaches 

Peaches, cooked with sugar 
Peaches, frozen 
Peaches, canned 
Peach Nectar (pulp, juice, 
sugar, water), com. 

Peanut Butter 
Pears, Bartlett 

Pears, Sickle, cooked with sugar 
Pears, canned 
Pear Nectar (pulp, juice, 
sugar, water) . com. 

Pea Soup, Cream of, canned 
Peas, cooked 
Peas, frozen, cooked 
. Peas, canned 
Peas, pureed, Stokely 
Peas, strained, Clapp 
Peas, dried (split green), cooked 
Peas,, dried (split yellow), cooked 
Pep 

Peppers, green 
Persimmons 

Pettijohn’s (1:8, cooked Vs hour) 
Pimento, canned 
Pineapple 
Pineapple, canned 
Pineapple Juice, canned 
Plums, Blue 
Plums, Damson 
’ Plums, Green Gage 
Plums, Green Gage, canned 
Plums, Red 
Plums, Yellow 
Plums, frozen 


pH 

6.70, 6.77, 6.80, 6.38, 6.38, 6.40 

4.60 
3 89 3 92 

6.10, 5.87, 6.10, 6.17, 6‘.14’, e'.lT 

5.72, 6.72, 6.72, 6.82, 6.82, 6.78 

3.70, 4.25, 3.80, 3.64, 4.03, 3.68 
6.25, 6.67, 6.00, 5.65, 6.00 

6.51, 6.30 

6.56 

6.98, 6.01, 6.01, 6.01, 6.90, 5.90 
5.77, 5.97, 6.51, 6.07, 5.72, 6.62 

6.12, 6.79, 6.05. 6.05, 6.05, 6.16 

2.05, 2.05, 1.98, 2.10, 2.05, 2.05 

2.32 

6.83, 6.32, 6.36, 0.32, 0.35, 6.32 

6.05, 6.09, 6.89, 5.98, 6.00, 5.92 

6.00, 6.70, 6.70, 6.0'6, 6.13, 6.00 

2.10, 2.00, 2.00, 2.11, 2.16, 2.25 

5.60, 6.60, 6.60, 5.60, 6.58, 6.59 

5.29, 6.31, 6.31, 5.31, 6.36, 6.35 
5.40, 6.60, 6.72, 5.76, 6.72, 6.82 
7.26, 7.30, 7.17, 7.43. 7.28, 7.10 

6.39, 6.41, 6.00, 6.00. 5.10, 6.00 

6.60, 0.43, 6.47, 6.26, 6.33, 6.37 
6.36, 6.07, 6.14, 0.22, 6.10, 6.26 

5.81, 6.86, 6.89, 5.90, 6.86, 6.90 

3.40, 4.43, 3.97, 4.41, 4.63, 4.17 

5.15 

6.70 

5.08, 5.30 

6.90, 6.78, 6.57, 5.62, 5.68, 6.00 
6.43, 6.00, 0.42, 6.67, 6.28, 6.60 

6.30, 6.23, 6.09, 6.90, 6.29, 6.38 

0 . 68 . 6 . 68 , 6.68 

6.02, 6.09, 0.70, 0.77, 6.68, 6.26 

4.13, 4.25, 4.15, 4.16, 4.09, 4.09 

6.33 

6.01, 6.10, 0.11, 0.13, 6.11, 6.98 

7.10 

6.48 

3.01 

6.03, 4.07, 6.20, 5.27, 6.32, 6.32 

6.21. 0.20, 0.17, 6.18, 0.18, 6.22 

5.95 

0.20, 0.35, 6.68, 0.85, 6.85, 6.60 

3.56 

4.18, 3.94, 3.92, 3.97, 3.92, 4.06 

6.21. 6.30, 0.08, 6.08, 6.30, 6.50 

6.30, 0,29, 0.28, 6.20, 6.20. 6.60 

6.42, 6,57, 6.42, 6.57, 6.62, 6.31 

3.38, 4.00 
6.80 
6.00 

5.32, 5.41, 5.39, 6.39, 6.52. 5.39 
5.48. 5.37, 6.60, 5.69, 5.8.5, 5.71 
5.32, 6.47, 6.58, 6.42, 5.32, 6.60 

2.71 

3.90, 3.00, 3.00, 3.63, 3.67, 3.76 

3.93, 3.09, 4.34, 3.00, 3.88, 3.97 

4.19, 3.90, 3.59. 3.S6, 3.63, 4.34 
4.16. 3.97, 3.30, 3.58, 3.33. 3.49 

3.00, 3.20, 3.23, .3.33, 3.16, 3.14 

5.72, 5.80, 5.75, 5.80, 6.75, 5.79 

5.65. 5.50 

6.10, 4.70 

5.72, 0.10, 6.02, 5.98, 6.17, 5.68 

6.62, 6.72, 5.50, 5.39, 5.50, 6.20 

4.00, 3.53 

5.82. 5.97, 6.03, 5.90, 5.62, 5.78 
5.46, 6.50, 6.66, 6.40, 5.60, 5.61 

6.90 

4.05, 3.39, 3.50, 3.30, 3.62. 3.55 

.3.65, .3.72 

3.30, 3.30. 3.28, 3.35, 3.27, 3.32 

3.80, 3.74, 3.73, 3.82, 3.76, 3.70 

4.03 
6 28 

4.08, 4.00, 4.00. 3.69, 3.67, 3!4n 

4.21. 4.20, 4.09, 4.05, 4.04, 4.09 

4.07, 4.03, 4.03, 4.08, 4.00,- 4.03 

4.13 

6.72 

6.88, 6.61, 6.83, 6.22. 6 . 3 . 5 , 6..31 

6.62, 6.70, 6.40 

6.00, 6.90, 5.85, 5.71. 5.81, 5.81 

4.90, 6.72, 6.85. 6.72. 6.75, 6.75 

6.91, 6.10, 5.97. 6.12. 6.00, 6.08 

6.80, 6.60, 6.53. 0.49, 6.45, 6.57 

6.62, 6.60, 6.47, 6.45, 6.43. 0.46 
5.85, 6.39, 6.46, 4.49, 4.92, 5.02 
5.23, 5.20, 6.93, 6.48, 6.59, 5.64 

5.42, 5.50, 5.81, 6.55, 5.60. 6.40 

6.29, 6.29, 6.30, 6.26, 6.30, 6.30 

4.65 

3.38. 3.62, 3.27, 3.20, 3.64, 3.57 

3.42, 3.50, 3.47, 3.42, 3.40, 3.39 
3.37, 3.50, 3.52, 3.60, 3.65, 3.60 

3.39, 2.86, 2.78, 3.10, 2.95, 3;24 

3.08, 3.00, 2.90, 3.00, S.IO, 2.95 

3.60, 3.95, 3.62, 4.23, 4.29, 3.85 

3.29, 3.22, 3.26, 3.22, 3.22, 3.32 
4.96, 3.62, 4.02, 5.28, 3.78, 4.69 
4.45, 4.12, 4.16, 4.18, 4.63, 3.90 

3.29, 3.22, 3.42, 3.30, 3.32, 3.29 


Item 

Plums, spiced, com. 

Plum Nectar (pulp, juice, 
sugar, water), com. 

Pollack, filet, broiled 
Pomegranate 
Porgy, broiled 
Pork Chop, broiled 
Pork Tenderloin, fresh, baked 
Potatoes, see Table III 
Prunes, dried, stewed 
Prunes, chopped, Clapp 
Prunes, pureed, Stokely 
Prunes, strained, Clapp 
Prune Juice, home-made 
Prune Juice, com. 

Puffed Rice 
Puffed Wheat 
Quince, fresh, stewed 
Quince Jelly, com. 

Radishes, red 
Radishes, white 
Raisins, seedless 
Ralston (1 :8, cooked Vs hour) 
Raspberries, California 
Raspberries, New Jersey 
Raspberries, frozen 
Raspberry Jam, com. 

Red Pepper Relish, com. 
Rhubarb, California, stewed 
Rice, brown, cooked 
Rice, white, cooked 
Rice, wild, cooked 
Rice Krispics 
Rolls, white 
Romaine 

Salmon, fresh, boiled 
Salmon, fresh, broiled 
Salmon, Red Alaska, canned 
Sardines, Portuguese, in olive oil 
Saltines 

Sauerkraut, cooked 
Sausage, pan-broiled 
Scotch Broth, com. 

Shad Roe, saut5d 
Shallots, cooked 
Sherbet, raspberry, com. 

Shredded Ralston 
Shredded Wheat 
Shrimp, boiled 
Smelts, sauted 
Soda Crackers 
Sorrel 

Sorrel, cooked 
Soy Sauce, Chinese 
Spaghetti, cooked 
Spinach, cooked 
Spinach, frozen, cooked 
Spinach, chopped, Clapp 
Spinach, pureed, Stokely 
Spinach, strained. Clapp 
Spiritus Frumenti 
Squash, acorn, cooked 
Squash, Hubbard, cooked 
Squash, white, cooked 
Squash, yellow summer, cooked 
Strawberries, California 
Strawberries, frozen 
Strawberry Jam, com. 
Sweetbreads, broiled 
Swiss Chard, cooked 
Tangerines 
Tomatoes 

Tomatoes, local, vine-ripened 
Tomatoes, canned 
Tomatoes, strained, Clapp 
Tomato Juice, canned 
Tomato Paste, Italian 
Tomato Puree, com. 

Tomato Soup, Cream of. canned 

Tongue, smoked, boiled 

Trout, Sea, sauted 

Tuna Fish, canned 

Turnip Greens, cooked 

Turnips, white, cooked 

Turnips, yellow, cooked 

Turkey, roasted 

Veal Chop, broiled 

Veal Cutlet, breaded 

Vea! Kidneys, broiled 

Veal, roasted 

Vegetable Soup, canned 

Vegetable Soup, chopped, Clapp 

Vegetable Soup, strained, Clapp 

Vermicelli, cooked 

Vinegar, cider 

Walnuts, English 

Watercress 

Watermelon 

Wheat Krispics 

Wheatena (1:8, cooked % hour) 
Wheaties 

Worcestershire Sauce 
Yams, cooked 
Yeast, Fleischmann’s 
Ypungberries, frozen 
Zucchini, cooked 
Zwiebach 


pH 







3.64 






3.45 





6.72, 

6.82 

3.00, 

3.10, 

3.03, 

2.98, 

2.93, 

2.96 

6.47, 

6.43, 

6.49, 

6.43, 

6.40, 

6.40 





6.53, 

5.99 





6.83, 

6.42 

3.84; 

3.92, 

3.72, 

3.72, 

3.76, 

3.69 

3.68, 

3.68, 

3.65, 

3.64, 

3.76, 

3.75 

3.82, 

3.83, 

4.00, 

3.63, 

3.60, 

3.60 

3.68, 

3.83, 

3.68, 

3.68, 

3.75, 

3.75 

3.97, 

3.96, 

3.97, 

3.95, 

3.95, 

3.97 






3.78 

6.27, 

6.40, 

0.27, 

6.34, 

6.34, 

6.20 

5.61, 

5.58, 

6.77, 

6.70, 

5.32, 

5.26 

3.37, 

3.12, 

3.16, 

3.20, 

3.20, 

3.22 






3.70 

6.85, 

5.90, 

6.05, 

5.98, 

6.04, 

6.03 

5.58, 

5.61, 

6.69, 

5.57, 

6.52, 

5.52 





4.10, 

3.80 

6.19, 

6.21, 

6.24, 

6.35, 

6.30, 

6.19 

3.70, 

3.88, 

3.91, 

3.62, 

3.93, 

3.95 

3.72, 

3.50, 

3.50, 

3.74, 

3.82, 

3.60 

3.22, 

3.18, 

3.21, 

3.20, 

3.26, 

3.22 

2.87, 

3.06, 

3.07, 

3.10, 

3.17, 

3.08 





3.62, 

3.10 

3.27, 

3.34, 

3.26, 

3.24, 

3.27, 

3.20 

6.25, 

6.42, 

6.47, 

6.60, 

6.70, 

6.83 

6.50, 

6.68, 

6.15, 

6.20, 

6.00, 

6.38 

6.08, 

6.23, 

6.30, 

6.33, 

6.47, 

6.33 

5.70, 

6.73, 

6.42, 

5.60, 

6.40, 

5.41 




5.62, 

5.52, 

5.46 

6.90, 

5.78, 

5.98, 

5.92, 

6.06, 

6.06 






6.85 


1 



6.38, 

6.38 

6.17, 

6.07, 

6.07, 

6.10, 

6.16, 

6.16 

5.72, 

5.42, 

5.77, 

5.79, 

6.93, 

5.90 

6.89, 

6.06, 

6.00, 

6.80, 

6.70, 

6.10 

3.60, 

3.45, 

3.46, 

3.45, 

3.47, 

3.47 





6.74, 

6.50 






5.92 

5.90, 

5.90, 

5.87, 

5.87, 

5.70, 

6.83 

5.00, 

5.70, 

5.62, 

5.60, 

5.53, 

5.60 






8.69 

6.50, 

6.49, 

5.50, 

5.53, 

5.32, 

5.60 

6.05, 

6.05, 

6.88, 

6.20, 

6.18, 

6.49 

7.39, 

7.40, 

7.19, 

7.41, 

7.79, 

7.45 

6.67, 

6.76, 

6.87, 

6.90, 

6.76, 

6.86 

6.83, 

5.66, 

6.40, 

7.08, 

7.32, 

7.08 

3.27, 

2.98, 

3.20, 

3.13, 

3.18, 

3.01 

3.60, 

3.72, 

3.78, 

3.80, 

3.65, 

3.49 





4.70. 

4.30 

6.40, 

6.40, 

6.17, 

6.27, 

5.97, 

6.27 

7.10, 

7.18, 

6.60. 

6.60. 

6.60, 

6.65 

6.62, 

0.37, 

6.47, 

6.33, 

6.30, 

6.35 

6.52, 

6.62, 

6.51, 

5.52, 

5.38, 

6.40 

6.50. 

5.98, 

0.22, 

5.76, 

5.78, 

5.78 

6.70, 

5.70, 

6.70, 

5.70, 

5.63, 

6.63 






4.15 

5.61, 

6.69, 

6.12, 

6.49. 

5.65, 

5.18 

6.15, 

6.12, 

6.15, 

6.00, 

6.20, 

6.05 

6.52, 

6.58, 

5.70, 

6.60, 

5.58, 

5.70 

6.94, 

5.79, 

6.00, 

5.98, 

5.85, 

5.88 

3.32, 

3.60, 

3.49, 

3.49, 

3.45, 

3.33 

3.32, 

3.27, 

3.22, 

3.22, 

3.25, 

3.21 

3.00, 

3.40, 

3.33, 

3.36, 

3.40, 

3.36 




6.70, 

6.60, 

7.10 

6.78, 

6.28, 

6.25, 

6.25, 

6.30, 

6.17 

4.48, 

4.43, 

3.93. 

4.47. 

3.97, 

3.32 

4.22. 

4.76, 

4.32, 

4.3.5, 

3.99, 

4.19 

4.45, 

4.17, 

4.17, 

4.08, 

4.12, 

4.02 

4.28, 

4.10, 

4.14, 

4.14. 

4.14, 

4.23 

4.18, 

4.13, 

4.13, 

4.13. 

4.12, 

4.12 

4.10, 

4.11, 

4.14, 

4.14, 

4.28, 

4.28 






4.12 

4.10, 

4.17, 

4.10. 

4.10, 

4.19, 

4.10 






4.62 




6.28, 

5.90. 

5.77 

6.32, 

6.30, 

6.33. 

6.20, 

6.27, 

6.23 

6.10, 

6.10. 

5.92. 

6.12, 

6.02, 

6.00 

5.91. 

6.96, 

6.30, 

6.21, 

6.25, 

6.17 

6.82, 

6.76, 

5.85, 

5.65, 

5.64, 

6.85 

5.73, 

5.76, 

6.70, 

5.82, 

5.07, 

5.57 

6.80, 

6.43, 

5.90, 

5.72, 

7.00. 

6.63 





6.12, 

5.90 





6.80, 

5.90 





6.60, 

6.48 





6.99, 

6.74 






6.16 

5.00, 

5.00, 

5.00, 

5.00, 

5.00, 

5.00 

5.00, 

6.00. 

6.00, 

5.00, 

4.99, 

4.99 

6.50, 

6.20, 

6.33, 

6.40, 

5.80, 

5.93 






3.12 






5.42 

6.88, 

5.89, 

6.89, 

6.10, 

5.90, 

6.18 

6.30, 

6.26, 

5,60, 

5.18, 

5.38, 

5.29 

5.42, 

6.62, 

4.99, 

4.99, 

5.01, 

4.95 

5.85, 

6.85, 

6.80, 

6.06, 

6.03, 

6.06 




5.00, 

5.12, 

5.09 

3.63, 

3.63, 

3.67, 

3.63, 

3.63, 

3.65 

6.81, 

5.79, 

5.80, 

5.80, 

5.97, 

6.5B 






5.65 

3.10, 

3.00, 

3.05, 

3.07, 

3.09, 

3.00 

6.79, 

6.15, 

6.10, 

6.00, 

5.89, 

6.99 



4.94, 

4.87, 

4.84, 

4.90 


'I 


AMKIIICAK JoiT.N’AL OF DIGESTIVE DISEASES 


Taiile 11 

Kffect of dilution on acidilii of fruit juices*' 


i 

1 

1 

Stra 

I'll 

!=h: i 

Arid i 
Activity 1 

Dilute*! 

1:1 with w.*iter 

AtW 

pll Activity 

Diluted 

1 :5 with Water 

, Acid 

pll Activity 

1 

tpplc 1 


' 2.3:*:' 

,1.08 

1 

2.0S9 ! 

1 

3 72 

1,006 

rrnnb*rnf ! 

2.iO 


2.00 

2-7.120 1 

! 2.0 1 

ll.4«0 

Grtii'** ( 

3.00 

10.000 

3.06 

h.710 1 

3,13 

7.413 

Grat'''fruit [ 

1.25 

6.02.1 

! 1 S'* 

4.7.=C ! 

3.1S 

4.160 

I.emon 1 

ca: 

47. '^CO 



2.75 

2S,1S0** 

P/nrar'ph* 1 

.'M7 

4.2:c j 

3.40 

3,467 

3.52 

3.020 

Tt’malo 1 

4.10 

7'.il 1 

1.15 

70S 

1.20 

631 


'(’f'rrimprclnlly riinnc«I. 

• •I>i!ti*vp*l 1:10 with writer, otherwise iinpnlntnh’o. 


(in tcrnu of actual acidity) than the iirecedinjr: yet 
till' I'll scale shifts slowly downward toward a hypo- 
thetical zero with a reirular “arithmetic” proftression. 
Conscriiicntly, the chanpo in acidity is far greater be- 
tween :1 and -1 than between G and 7 (from tbo pH 


scale, the chaiiRe would seem to be identical). Further- 
more, the midpoint does not occur at 0.5 on the pH 
scale, but at O.o. For instance, pll C is ten lime.s as 
acid as pH 7, pH 0.5 is but slightly more than three 
times as acid, whereas G.3 is five times as acid as ]iH 
7 (see Table V). Likewise, pH 4.8 and 4.9 are nearer 
to e.acli other in actual acidity than 4.1 and 4.2, all of 
which makes comparison of pH values difficult for the 
uninitiated. Although it must bo granted that pH 
values are easier to inspect, they are much harder to 
interpret than hydrogen-ion concentrations. 

Unfortunatel.v, acid concentration directly expressed 
involves mathematical forms with which many arc 
unfamiliar. To remedy this difficulty and make com- 
parison easy, Tables V and '\H have been introduced. 
Although much of the information in these tables is 
similar to that offered by Wherry (15), the funda- 
mental reasoning is ver.v different. If the term, Acid 
Actiritu, (which has no meaning with reference to 
these or any other data except as specifically stated) 
is multiplied by 10— i (that is, by O.OOOOOOl) the re- 
sult will be hydrogen-ion concentration in gram- 
equivalents per liter. Since this understood factor is 
the same throughout, evaluation of the corresponding 


Table III 

pH of rccipcd foods and soda fountain items 


Item 

pH 

Item 

pH 

P.irl*'> Soup 

5.63 

Ice Cream : 


IRnnc Munre 

C.33 

Carnnud I’ecnn 

0.18 

lire id PuiJdlnp pl.ain 

C.40 

Cherry 

C.18. 6.13, 0.11, 6.12, 6.0.7, 6.16 

IJmii Puddim.’, ehiKolatc 

6.10 

Chocolate 

0..79, C.6S, 6.49, C.88 

Proth, beef, cleir 

6.54. 6.10 

CoJTt'c 

C.23 

llroth, beef, with r'ce 

6.10. 5.62 

Straw lierry 

5.00. 3.07 

iirnth, chIrkiMi 

6.21 

Vanill.a 

6.34. 6.25. 6.40. 0.63 

Ilutter^eoteh Saure 

.7.20 

Ice Cn’nm StKlas : 


Cake, pl.iin 

C.SO 

Ch<*cokili‘ 

5.S0 

Celery, cream* «! 

6.00 

ColTee (whipr>cd cream) 

T,M 

Celi-ry Soup, cream of 

6.30 

T’incapplc (no milk) 

4.55 

Chre^r roT.flui' 

5.3o 

Straw bfrr>', plain 

4.75 

ClMH-'e Il.arihit 

5.04 

Same with milk 

5.20 

Clsow Mein 

5.76 

lA*monnde 

2.75, 2.T0 

Chocolate Peicr-ire 


Limeade 

2.56 

( milk and S er*“.“ml 

6.28. 6.32 

Molted Milk, chocolate 

0.48 

Ch'K'olTte Pe%er/ire leonfien*!*'! milk) 

6.0.1 

Malted Milk, chocolate (tliick) 

0.62 

Clam Ctinwilor. Mnnhfitian 

.7.20 

Moltetl Milk, chocolate, with etrr 

6.70 

Chib Sr"!a. ‘*.superrhnrve<r’ 

4.20 

MulTin^, bran 


to remove CO. 

7.5.5 

Muxhroom S<»up, cream of 

6.20 

r*><*oa iJevera.’C 

6.13. C.I8 

Kotwlle Soup 

6.07 

C.*- -a Col.n. bottlffl. N.Y.C. 

2 40. 2,05. 2..10. 2.60. 2.60. 2.58 

Omnreade 

3.82, 

C*>e.T C"!rt. fount.ain 


Oranre juice base 

3.7.7 

ri.-'in 

2.10 

I’ca Soup, cream of 

6.17 

Wifh fri'^h lemon 

2.1** 

Pc.a Soup, split rrern 

6.05. CM 

Plain 

2.62 

Postum, bevrraye 

6..'2 

With fre^h !■ m^m 

2. 12 

Po'itum, bevernre. clear 

r>,n 

I.emnn juic** IHCii 

2.28 

with 207 e cream 

6.03 

CofTee, clcnr 

4.M. 4.71. 4.«1. 5.01. 1.78. 4.80 

with evaporated milk 

C.17 

C.'JTee, c3c".r 

4.07 

with milk 

6.23 

with 20*^ cream 

,7.02 

Postum, beverrre, clear 

6.35 

with milk 

0.00 

with 40% cream 

C.20 

With •-..'ip.'rali'ti milk 

6.00 

Potatoes, Idaho, baked (with butter) 

6.20, 6.10, 6.R2, 6.03. 6.88, 6.00 

Ov'fT*''*. clear 

.5.00 

Potatoe**, Irish, baked (with butter) 

6.23, D.C2. 6.30, 6.78, 6.02, 5.80 

with rrnm 

.7.25 

Potaloci. Irish, baked (with milk) 

5.00, .7.98. 6.00. 6.02, 6.15, 0.1« 


cL'-ir 

" tih rr. r.m 
f !onr 

'vjth rrf.im 
rlf-ir 

with nils 

G Wrmhincton’R A«t» (jfrlti).! 
rJp'.r 

with frram 

fVir 
with milk 
rl.'tvr 

with milk 


C. . 

C.'rn. 

O-m 


H»»h (with » 

I errim of 

C’i'lar!. 1.-.V.P-! 

c tir 

(milk nrn! hutt«rl 

hVMtfn! ^ ; 

C*h 'oivlifo 

5 trawl-* nr 
AIp. Cnr. 2 'la Dry 
rr»* {' pUin mix 

at IFortcn 

Cronm. mix 

at Hcrtri ptint) 


'.JO 
.'.00 
6.32 
r,.7P 
6. JO 
0.20 

.7.20 

5.7S 

.7.22 

0.01 

.7.1'* 

0.10 

C.tO 

r».2o 

C.liJ 

.7. C.«0. 0.70 

7.70 
7.2,1. 7.S1 

a.m. c-ii 
r..»i2 
2.7^, 2.0’< 


I’otnttx-i. Irlnh, boilwl (with milk) 
lh»t«loo5. Iri^h, tna^hed 
(with milk nntl butter) 

I’otntocj», Sweet, baked (with butter) 
Potatop^, Sweet, bollcfl (with butter) 
l*otatoe5. Sweet, cnnnctl 
ilieo PotWini: 

Ruf-xian Drr«'in;r 

Scone. Scotch*styIe 

Spinneh Soup, Cream of 

Tnmnrinii, brewed 

Tapioe-a Putldlnir, caramel 

Tea, Oranre Pekoe tyre (we.ik) 

Tea, Omntre Pekoe type (metlium) 
Tea, Oranre Pckn<* type (utrontr) 
Ten. clear 

with lemon 
with 407c cre.im 
Tea, clear 

v'ith lemon 
with 2071* cre.im 
with evaporate*! milk 
with milk 

Tomato Soup, Cream of 
VeretnMe Soup 
V'rretnble and Parley Soup 
Veretable-Okm Soup 
Water. Sparkiinr. Canada flr>' 
Water, "White Itoek" 


C.03, C.OO, 

n.oo. 


, 5.9S, 
6.3.7, 
, r>.8H, 


0.07, 

c.r.i, 

.7.70, 


0.83, 

0.43. 

5.00. 


, ,7.10. 
4.00. 


6.00, 5.90, 5.R0, 6.80 
6.31, 6.29, 0.20. 6.70 
0.04, 5.08, 0.12, 6.9S 

6,10 

0.41, 0.30, 0.60 
4.0^ 
7.01 
0.21 

2.00, 2.P2. 2.79, 2.78 

0.10 

6.30. 5.00, 0.10. c.or, 
6.27, 6.18, 6.26, 0.01 
5.13, 4.98, 6.25, 6.70 
6,80 

3.40 
6.00 
6.27 

4.40 

nis’o 
6.43 
6.62 
5.40, 6.46 
4.47 
.7.03 

5.36. 3,28. 5.S0. 6.42 
1.76. 4.30, 4.22. 4.90 
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T.MHX IV 

Variation in pi! of rnpa mth nar 
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Datn cnrri<^l nrnw^ Iftlili' nprr^Mit nnnlj^c* on th<* > ini«* the 
\xhil« onil jnlk helnir after »» pirate to'tinc 


1)11 viiluc's i.s reiidil.v undcrt.-iken. For c.xiimple, how 
niiich more acid i.s lime juice at pll 2.0 than oranire 
juice at S.(>? From Table V it will be Focn that lime 
juice i.s roufrhl.v fort.v timo.s as acid a.s oranpe juice 
since their Acid Activities are 100,000 and 2,512 re- 
.siioctivel.v. 

To con.scrve space. Table V jiro.scnts data only at 
0.1 pH intervals. Where closer readinp.s are desired. 
Table VI shows the variation encountered rvith 
chanpes of 0.01 pH. Since the “whole number” in the 
pH \aIuo dc.'iipnates merely the po.sition of the decimal 
Iioint. the correspondinp .‘Icirf ActiviUj can he obtained 
by u<inp the numeric.al .‘•equence in Table VI and 
placinp the decimal as indicated in Tabic V. For e.x- 
ample. Acid Activitp for a sample of plum juice at 
pH -1.02 is desired. The 4 is ipnored and the 32 is 
found in Table VI under 0.32 as equivalent to -1.780. 
Since pH 4.32 lies between -1.3 and -1.4 which are 501.2 
and 39S.1 re.spectively, its Acid Activity becomes 
478.0 or approximately 4S0. 

If, then, anyone especially desires to have the 
“averape" pH of an.v food from the series of determi- 
nations offered in Table 1. it will bo necessary to 
compute the Acid Activiiii, averape these numbers, 
then read back to the correspondinp pH. 

CHE5IIC.AL DISCUSSION 

Althouph the food was sampled so a.s to obtain as 
r\ido a variation a.s iiossiblc, nevcrtheles.s it is likel.v 
that some of the values are not typical. JIany un- 
known factors, such as climatic and soil conditions as 
well as difference in processinp, affect the pH. The 
influence of artificial maturinp ns apainst n.atunal 
ripeninp has not been studied althouph one such con- 
trast i.s offered under tomatoes The local, vine-ripened 


fruit was far .superior in flavor or “suettnt-s” to the 
poorly-colorc<i forced variety, yet it was .somewhat 
more’acid (averape Acid Activity of 70D apain.st filb). 

Effort was directed at anal.vzinp the various fond 
products n.s their .seasonal periods .arrived. Since it 
was desired to secure data coverinp a t\ide lanpe. 
testinp was not restricted to the artiele.s of diet ex- 
pected on hosjiital menii.s but was e.xtended, throuph 
priv.afo channels, to items of .special interest. This 
policy will be pur.siicd, ns opportunity afford.s, in an 
attempt to encompass the complete pamut of edible 
subslance.s. 

Data on .some items will not be found .since ac- 
ceptable values wore not obtained. Huttcr, oil and 
vinepar, and other fatty mixtures wore troublesome 
to te.st. Two .samples of salted butter which had been 
melted and cooled read pH 5.40 and G.28, but these 
fipurcs are not believed to he entirely trustworth.v. 
Apain, a substance like water docs not yield .satis- 
factor.v results on the pH meter due larpely to "drift- 
inp.” Readinps for tap water varied from pH fi.O to 
7.5. 

The point on the pH .scale at which hydropen- and 
hydroxyl-ions equal each other, namely 7.0, is devoid 
of practical meaninp. The sharp separation of .so- 
lutions below 7 from those above it into acid and 
.alkaline respectively is a wliolly artificial device. The 
chemist larpely disrepards this theoretical neutral 
point and establishes new and different “neutral” 
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Arid oclirity'^ ovir pll ranqc of fond', icpnrlid 


pH 

Arj'l 

Artjvjli 

pH 

Arlil 
ArtU lly 

i>n 

00 

0 010 , 

c r 

3 51 

4 2 


0 013 

i 

r 5 

1 1C 

4 t 

t. < 

OOlG 1 

0 t 

3 Os 

4 0 

87 

0 020 

ct 

501 

1 9 

** 0 

, 

<1 K'. j 

r2 

r.11 

1.8 

<• r. 

0 012 1 

0 1 

7 94 

1 7 

c 4 

0 010 

ro 

1000 

3 C 

8 7 

0 010 1 

5 9 

12 VJ 

3 3 

«.2 

0 on 1 

5 >' 

15 <^5 

.1 4 

8 1 

0 070 ! 

5 7 

19 95 

3 1 

V 0 

0 100 

r. 0 

25 12 

3 2 

7 0 

0 12G } 

5 5 

31.82 

3 I 

7 s 

0 15'» • 

5 

ro 

10 

7.7 

0 200 


5012 

2.9 

7G 

0 251 , 

5 2 

Cl 10 

2 8 

75 

0110 i 

5t 

79 41 

2 7 

7 : 

0 51k 1 

5 0 

100 oo 

2 C 

7 1 

0 501 ’ 

40 

125 90 

2 5 

72 

0 051 

1 

1 5^ 50 

2 4 

7 1 

1 

0 794 , 

: 

lO'i 50 

2 1 

7 0 

1 ono 

4 0 ' 

251 20 

22 

f 0 ' 

1 

1.251 ' 

4 5 

11C20 

21 

1 

1 5-, ^ 

4.1 , 

515 10 

20 

f 7 

I.O'*5 ‘ 

41 1 

501.20 i 

1.0 


AM 

Aclixily 

0 

71'< ( 
1.000 0 
1.2 0 
1.5-*: 0 

1. '*''". 0 

2. '.12 0 
1 ICJ 0 

r..oi 2 0 

C.IIOO 
7.0 { I 0 
10.000 0 
12.5' n 0 
15 R'OO 
0 

25.120 0 
11 020 0 
rj MO 0 

50.120 0 
C1.100 0 
70 <10 0 

J 00.000 0 
125.<-'00 0 


th** %nlu 




wjl! rju*i>frr»i.ion conrrninitjon 



American Journal of Digestive Diseases 


'MG 


Table VI 

Variation in acid activity* over a pH unit. 


rl! 

Acid 

Acti\ ity 

pH 

Acid 

Activity 

pit 

Acid 

Activity 

pH 


7.P0 

J.OOO 

6.75 

1.778 

6.50 

3.162 


5.623 

C.C'O 

1.023 

C ..74 

3.820 

6.49 

3.236 


6.751 

f..0S 

1.017 

6.73 

1.862 

6.4S 

3.311 


G.SSS 

C.07 

1 . 0:2 

6.72 

1.906 

6.47 

3.3S9 


6.026 

C.fC 

l.OPT 

G.7I 

1-930 

6.46 

3.467 

G.21 

6.166 

C.05 

1.122 

6.70 

1.995 

6.45 

S.54S 

6.20 

6.310 


1.1-lS 

6.69 

2.042 

6.44 

3.631 

6.19 

6.467 

r,03 

1.175 

C.6S 

2.089 

6.43 

3.715 

G.IS 

6.607 

C.02 

1,202 

G.G7 

2-13S 

C.42 

3.802 

6.17 

6.761 

R.Ol 

1.230 

6.66 

2.183 

6.41 

3.890 

6.16 

6.918 

f:.P0 

1.239 

6.63 

2.239 

6.40 

3.981 

6.16 

7.080 

r, so 

1.2SS 

G.G4 

2.291 

6.39 

4.074 

6.14 

7.211 

r,.ss 

1.31S 

6.63 

2.341 

6.3S 

4.169 

6.13 

7.413 

f..ST 

1.3tP 

G.c: 

2.399 

6.37 

4.266 

6.12 

7.GSC 

r, SG 

1.3P0 

6.61 

2.455 

6.36 

4.365 

6.11 

7.763 


1.-I13 

C.60 

2 JJJO 

6.35 

4.467 

6.10 

7.944 

G SI 

1,4 ir. 

6.59 

2.570 

6.34 

4.571 

6.09 

8.128 

r. ,C3 

1.470 

G^ns 

2.630 

6.33 

4.G77 

C.OS 

8.318 

G 

1.5U 

6 67 

2.692 

6.32 

4.786 

6,07 

S.5U 

G «1 

i.cio 

6.66 

2.754 

6.31 

4.S98 

C.OG 

8.710 

G SO 

1,3^3 

6.65 

2.S18 

6..30 

5.012 

6,05 

8.013 

G TP 

1.G22 

6.51 

2.884 

6.29 

6.129 

C.O! 

9.120 

G 7«i 

l.GGO 

6.53 

2.951 

6.2s 

5.248 

6.03 

9.333 

r, :: 

l.COS 

6.52 

3.020 

6.27 

5.370 

6.02 

0.550 

G 7G 

1.73S 

C.ril 

3.090 

6.26 

6.495 

6.01 

9.772 


•If the (leeimal point of AoiJ Aetli’ifl/ la moved aevon placea to the left, the resultant vnlue will he hydrotten-ion eonccntmtlon Cu/liteT). 


points ns nceessitnted by the type of chemical change 
under experimentation. The physiologist has still less 
use for pH 7 since biochemical processes are limited 
to definite concentrations of hydrogen-ion ivithout re- 
gard for the absolute neutral point. Gastric digestion, 
for instance, proceeds normally at pH l.C-1.8; when 
this value reaches pH 3, the condition is described as 
anacidily. On the other hand, pH 7.2 is decidedly 
acidotic so far as blood plasma is concenied. Further- 
more. litmus paper reacts “alkaline” below pH 7 so 
causing urine samples to be reported as alkaline when 
in reality they .are on the acid aide of neutrality. Ex- 
treme acidity in the stomach necessitates a pH of .ap- 
proximately 1.2; extreme acidity is reached in the 
urine at pH 4.G; fatal acidosis is encountered before 
the blood falls to pH 7. Each of these body fluids has 
its ovTi normal or what might be termed "neutral” 
point from which it varies toward a relatively more 
acid or alkaline state. Each “acid-base” relation.^hip 
is balanced .about an individual point which is wholl.v 
unrelated to absolute neutrality (pH 7). 

As might be expected, those foods acid to the taste 
arc far down the pH scale. Those disagreeably acid 
to all palates approximate pH 2. Above pH 5, in 
gener.al, and .above pH *1 not infrequentl.v, foods can 
be described as neutral to the tongue. Insofar as they 
do not induce further secretion of gastric acid, foods 
showing pH v.alues greater than 5 are essentially 


“alk.aline” in the stomach. It is not possible by intro- 
ducing into the stomach a food acid to produce .an 
,alk.aline reaction as is so frequently claimed for the 
citrus fruits. Any alkalinity attributable to these 
fruits is dependent upon the oxidation of the citric 
acid to carbonate after absorption has occurred. 

Very few foods are found to be alkaline. The only 
common ones consistently so in our experiments were 
gr.aham crackers and cold storage eggs. Egg-white, 
shrimp, lobster and conchs were invariably alk.aline. 
Occasionall.v, sofl.a crackers, sweetbreads, duck, clams, 
cantaloupe, fresh spinach, and fre.sh or frozen corn 


Table VII 

Comparison of pH values on sonic raw and cooked 
vegetables 


Item 

Raw 

Coolcctl 

Cobbajrc, rreen 

5.79.6.29 

i G.3S-C.82 

CabLatre, red 

5.43-6.00 

6.21-6.42 

Carrots 

5.96-6.00 

5.58-5.S3 

CclcT>* 

G.SG-C.OO 

5.37-5.92 

Fennel 

5.48-5.83 

5.80-6.02 

LccTa 

5.51-6.07 

5.79-6.16 

Sorrel 

2.98-3.27 

j 3.49-3.80 
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reached or exceeded pH 7. The rapid shift of whole 
CRgs to an alkaline reaction is shown in Table IV. 

The cereal.s and cereal products which are so widely 
u.sed in ulcer diets do not fail below pH 5 as a rule, 
except in obvious instances ns pumpernickel bread 
(pH 4.4). It should be stressed that the cereals were 
tested with addition of just enough water to moisten 
them. As consumed, more or less generous amounts 
of milk accompany the cereal and tend to raise the pH 
although it will be seen that many of these breakfast 
foods already exceed pH G. 

The introduction of milk or cream into a beverage 
or soup raises its pH as might be anticipated. This is 
demonstrated in Table III under coffee, tea and choco- 
late beverages. It is also obvious in the various soda- 
fountain drinks. A strawberrj’ ice cream soda of pH 
4.76 is elevated to 5.20 by introduction of the custo- 
mary "shot" of milk ; the strawberry ice cream in this 
instance was pH 6.60. Due to the fruit acid, a straw- 
beny "frosted” (or milk shake) is more acid than a 
chocolate one (pH 5.82 and 6.33, respectively). The 
introduction of malt or egg raises the pH still further. 

With the exception of tomato, the "home-made” 
cream soups were found to approximate pH 6.2; the 
corresponding canned products were more acid (as 
cream of pea, pH 6.17 and 5.72 respectively; cream of 
mushroom, pH 6.20 and 5.95; and cream of tomato, 
pH 6.C2 and 4.62) . In this connection it is interesting 
to note the reaction of broth since it is well recognized 
that broth is clinically contra-indicated in cases of 
gastric hyperacidity. It is obvious, however, that the 
detrimental factor cannot be the pH of the broth. 

Although plain gelatin gives a pH of 6.08, its prepa- 
ration as a dessert involves the introduction of fruit 
acids so that the finished product is apt to be pH 3. 
Regardless of the fruit used, preserves and jellies 
usually vary from pH 3 to 4. 

Honey is noteworthy in that it shows a pH of 3.8 
in contrast with Karo and maple syrups at pH 4.5 
and 5.15, respecti%*ely. 

In general, the vegetables vary from pH 5 to 7. Ex- 
ceptions are tomatoes between pH 4 and 5. and sorrel 
and sauerkraut which are more acid than pH 4. 


Canned vegetables and fruits also proved to be more 
acid than those freshly cooked. 



The frozen products have been found to be close to 
the reaction for the fresh-cooked veget.ables with .a 
definite tendency toward greater alkalinity. 

Although practically no experiments were conducted 
to demonstrate the type of change involved in cooking,” 
there appears to bo a definite tendency toward greater 
alkalinity on boiling a food. In one instance, a sample 
of tomatoes was found to be pH 4.20; after it was 
stewed, the value was 4.32. Data on vegetables eaten 
both raw and cooked have been a.sscmbled in Table 
VII, but it must be stressed that the tests were con- 
ducted on totally different samples and so are not 
strictly comparable. 

Banana!!, figs, papayas, persimmons .and water- 
melons are less acid than most fruits and vary be- 
tween pH 5 and 6. lilelons of the cantaloupe type and 
avocados e.xcecd pH 6 and may even be alk.aline. The 
acid character of the fruits, however, is reflected in 
the pH encountered with the vast majority. With the 
exceptions noted, fresh, cooked and canned fruits vary 
from pH 8 to 5. Those below pH 3 include some of 
the grapes, plums and occasional samples of grape- 
fruit juice. Cr.anberry juice is usually more acid than 
pH 2.5 while limes and lemons are dose to pH 2. Al- 
though it is possible that the tamarind, a tropical 
legume, is the most acid of our fruits, beverages made 
from it were found to vary from pH 2.60 to 2.82. Fruit 
drinks below pH 2.5 are rarely accejAable, Acidity 
gro.iter than pH 3 renders a fruit unpalatable to many 
individuals. 

The reaction of the representative foods examined 
is best visualized with a frequency distribution curve 
(Fig. 1). Over 70 per cent of the items te.sted are 
characterized by values between pH 5 and 7 and ai'e 
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distributed almost equally on either side of pH G (the 
iipiier itroup exceeds ttie lower by G per cent). Only 
2 per cent are more acid than pH 3. Less than 3.5 per 
cent are alkaline. Strnnpely cnouph, the ranpre be- 
tween pH 3 and -I cover.s twice as many items as that 
between jiH -1 and 5, namely, IG and S per cent re- 
.sjiectively. 

In Table II the effect of dilution of a fruit juice 
with water appears to bo small from the standpoint 


Taule VIII 

The effect of oraufic juice on sippi/ diet viixtnrcs 


I'ooil Mixtures 

pH 

Cream, 20*)* 

C.CO 

.1 t. errnm -u 1 t. ornnjrc juiec 

! r,.oo 

Ki.rina witii 20''r cream | 

r,.70 

t. cream-ccrenl a. i t. orantre juice | 

•1.93 

J{<afen rsrf! u*ith crenm 1 

C.OO 

'i t. crerim-er;r -i- 1 t. ornnirc juice j 

5.SS 

Orflnj'c juice usoil thrnujrhout 1 

1 

3.7= 


of pH, yet if this data is recast in terms of actu.al 
acidity, the ehanpe is obviously considerable. This 
tal)le demonstrates how difficult it is to jud.ce aciditj' 
merely from pH values. 

CLINICAL DISCUSSION 

It is possible that (he future will dcmon.strafe tlmt 
the pH of the food per se is of little moment. Pre- 
sumably the most important factor is the property of 
the individual food in stimulating the flow of gastric 
juice whether this be attributable to hydrogen-ion, to 
other constituents in the food, or to products of di- 
pt est ion. 

.Actually few substances are introduced into the 
stomach which can coniiiete with the acidity of IICI. 
Only 2.9 per cent of all the foods tested showed values' 
less than pH 3. None approximated norm.al gastric 
acidity at the height of digestion (pH l.G-l.Sl. Those 
foods which reach the level of low gastric acidity (pH 
2.0-2.-1), ns lemons and limes are rarely consumed as 
such. The immediate physical etfect of introducing 
food into the stomach, be the food highly acid or not, 
is to dilute the gastric juice and so dimini.sh the 
acidity, but the normal re.spon.se to the presence of 
food is secretion of sufficient HCl and pepsin for the 
digestion thereof. Consequently, the ultimate result 
may be increased acidity regardless of the origin.al 
reaction of the food. 

Although foods vary in their ability to stimulate 
the flow of gastric juice, this effect is largely an indi- 
vi<iual matter so that generalizations are more or less 
meaningless when applied to specific cases. The gastric 
response depends upon idiosyncrasy of taste, varies 
with the whim of the subject during health, and is 
markedly altered during illness. Fatigue, nervous 
strain, mental abnormalities and the like may occasion 
unusual and unexpected variation in gastric behavior. 

Ilecause of the psychic, thermal, mechanical and 
other stimuli of dining-, it is difficult to determine the 
preci^e behavior of foods under reproducible con- 
dition.*;. Kven water -(vill .stimulate the flow of gastric 
juice. The h.vperacidity associated with over-ingestion 
of water in diabetes insipidus is .a case in point. Coffee 


and tea are both associated with increased gastric 
acidity. Alcoholic beverages, in small amount.s, induce 
acid secretion although gastric hx-poacidity is common 
among chronic alcoholics. Tobacco is in no sense a 
food adjunct, but smoking in moderation stimulates 
production of liydrochloric acid. Extremely hot or cold 
foods have an irritating action upon the stomach 
xvhich may result in increased acidity. 

The level of the gastric acid is believed by some to 
be related to the blood sugar. Administration of 
insulin produces hypoglycemia and also stimulates the 
flow of hydrochloric acid. It has yet, however, to bo 
conceded that hyperacidity univer.sally accompanies 
hypogl.vcemia and vice versa, although excellent 
clinical results have been secured by avoiding the re- 
duction of blood sugar in patients with excess gastric 
acid. 

The most abundant and best sustjuned accretion of 
acid is achieved with meat, partially digested protein 
being the e.xciting agent. Broths, meat e.xtracts and 
stock soups ns well as gravies elevate gastric acid. 
Smoked and brined foods, mustard, pepper, horse- 
radish, chili-sauce, .salad dressings, pickles, garlic, 
sweet herbs, spices, mushrooms (an otherwise useless 
food), and fruit flavors as well as aromatic substances 
characteristic of many of our foods and beverages add 
to the zest of eating and act ns gastric stimulants. 
New, unfermonted cider is thought to be one of the 
strongest acid-producers (IG). Prom clinical e.x- 
perience, the leafy vegetables have proved somewhat 
acid-stimulating. The effects have been attributed to 
the presence of organic acids. 

In this connection the conclusion of Dimmler (13) 
should bo cited: 

■“.ludging from some observations made in vitro 
it seems probable that one need not worry about 
giving orange juice to patients who have peptic 
ulcer. If the orange juice should remain in the 
stomach long enough to have any effect on the 
acidity of the gastric content, this effect almost 
certainly would have to be a lowering one because 
orange juice is considerably loss acid than is even 
normal gastric juice." 


Table IX 

The effect of Cevitamic Acid on ulcer-diet mixtures 


Foot! Mixtures 

i>n 

1 

Cevitamic Acid Solution I 

<50 mp.) Buspenslon In CO ml. ^valcr j 

3.42 

Cream, 20^^ I 

4 t, cream -f- 5 ml. Solution I 

o.r,3 

0.52 

Cevitamic Add (CO mp.) in 10 ml. cream 1 

5.70 

t U Farina 2 t. cream j 

with 3 ml. Solution I 

0.72 

6.52 

Beaten eptr 

4 t. + 5 ml. Solution I ' 

7.4S 

7.30 


Although in vitro experiments have demonstrated 
that addition' of orange juice to gastric fluid di- 
minishes the acidity of the latter by dilution “accord- 
ing to what any chemist would have c.xpocted” 
(Alvarez), the stomach is not a glass beaker. SjTnpto- 
malically, citrus fruits intensify gastric acidity. 

The irritating action of citrus fruits in ulcer casc.s 
is so well known that these patients are routinely do- 
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prh'cd of this source of A’iiamin C for ionp periods of 
time. Oranpe juice on an empty stomacii is scarcely 
to be recommended for ulcer patients, yet sufficiently, 
“buffered” by the various con.stituents of the Sippy 
diet enoupb of this fruit juice presumably could be 
piven to a\’oid development of Vitamin C deficiency. 
In a few' experiments (Tabic VIII) relatively large 
amounts of oraiipe juice were employed to ascertain 
its influence on the reaction of the food pH — although 
it mu.st be stro.s.sed repeatedly that the pH of the 
mixture is not the sole factor determininp the effect 
in the stomach. 

A single .oO mp. tablet of Squibb cevitamic acid in 


a minimum of water wa.s observed to be pH 4 wheicas 
a suspension in 50 ml. of water was found to bo pll 
3,42. This solution when introduced into ulcer-diet 
foods resulted in the alteration of pH shown in Table 
IX. 

SUM5IAHY 

1. In tabulated form 2.100 determinations of the 
pll of over four hundred representative foods have 
been presented. 

2. Data are Riven for what is termed “Acid Ac- 
tivity" and its use in evaluatinp pH result.s i.« shown. 

3. The clinical value of food reaction is piven brief 
comment. 
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Phenolphthalcin as a Test for Gastro-Intestinal Ulceration 
in the Experimental Animal* 

Bn 

BEN SLUTZKY, M.D. 
nnd 

CHARLES M. -WILHELMJ, M.D. 

O.MAIIA. NEBRASKA 


O UR interest in the experimental production and 
treatment of peptic ulcer led us to detennine the 
usefulness of the IVoldman test (1) for ulceration of 
the stomach and duodenum in the laboratory' animal. 
In the dop peptic ulcer can be said never to occur 
spontaneously, only under experimental conditions 
such as follows the administration of cinophen, liga- 
ting the common bile duct, after the Mann-Williamson 
operation, etc. It seemed that the Woldman test would 
be a simple means to indicate or confirm the presence 
of gastro-intestinal ulceration in the dog. In attempt- 
ing to evaluate this test 87 determinations were made 
on normal dogs and on dogs know'n to have ulceration. 
The tests were divided into four groups. 

Group 1. In this series the .same technique was used 
as described by Woldman (1). Each fasting dog re- 
ceived 10 cc. of 1^0 phenolphthalein diluted to 30 cc. 
with water and administered by stomach tube. The 
dogs were catheterized at the end of 1 hour and 2 
hours. Tile urine was tested with 10% Sodium Hydro- 

*Pcr.irtments of MeJicine and Phs-siology, Creichton TJnivcmity Schwl 
of Medieino, Omaha. Nobmskn. 

Sttbmittrsl April 25, 1939. 


xide. As indicated, with this dose there was no uni- 
formity of results. 

Positive Negative 

G normal ,3 3 

1 cincophen (ulcer) 1 

2 common duct ligation (ulcer) 1 1 

Group II. The phenolphthalein was reduced to one- 
half the dose used in the first series in attempting to 
eliminate the false positive results. Paradoxically, the 
four normal dogs used all had positive reactions on 
the reduced dose. At this time it was found that the 
urine of all jaundiced dogs gave a positive reaction. 
Further investigation revealed that the urine of 
jaundiced dogs not receiving phenolphthalein gave a 
color ring similar to the phenolphthalein color ring on 
the addition of alkali. This is apparently due to the 
action of the alkali on the bile pigments and may 
.account for the 100% positive te.sts obtained on 
jaundiced patients by Steigmann and Dyniewicz (2). 

Positive Negative 

4 normal 4 

2 cincophen (ulcer) 2 

2 common duct ligation (ulcer) 2 
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(Jroup III. The unsntisfactory re.'^ults in the second 
pronp led us to calculate the same dose per kilo of 
ueij'ht for tlie dojr a.s for a man weijrhinjr 70 kilos 
receiving 10 cc. of I'r phenolphthalein. This method 
sefuned the ncare.st approach to the proper dosape. 

Po.-^itivc Nccafivo 

11 normal ~ 12 

1 common duct lijration (ulcer) 1 

Group IV. In thi.s proup acute surpical ulcers wore 
produced in five dops. These ulcer.s were made by re- 
niovinp a jiatch of mucosa near the pyloric end of the 
stomach at least 2 cm. in diameter. The te.sts were 
made 2 d.ay.s after operation. The do.se of phonolphtha- 
lein wa.s calculated by the same method as in series 
III. Despite the larpe .size of the ulcers no phenol- 


phthalein was found in the urine of 3 of the a dops. 

Tositivo Nepative 

5 acute surpic.al ulcers 2 ;j 

CONCLUSIOM 

We were unable to determine the exact dose of 
phenolphthalein to pive uniform results. We found 
that dops with jaundice pave false po.sitive reactions. 
The fact that the test was variable in acutely produced 
ulcers would seem definitely to e.xcludo it as a test for 
determininp the presence of ulceration of the pastro- 
intestinal tract in the experimental animal. 
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Anal Cryptitis 
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T he mucous membrane of the lower part of the 
rectal ampulla is thrown into lonpitudinal folds 
a.s the lumen of the bowel narrows to the anal canal. 
This foldinp of the mucosa permits snup closure of 
the anus when the sphincters arc contracted, and also 
accomodates itself to full dilatation without injurious 
stretchinp, when the anus is opened for the passape 
of feces or for instrumentation. These folds are known 
ns the cniumnae rcctales or Columns of Morpapui and 
end about one-half inch up from the anal orifice at 
what was the fusion of the hind put with the procto- 
deum. Between each two folds there is a depression 
of the muco.sn, the lower end of which terminate.s in 
a cup-shaped pocket, known as an anal pocket or cr.vpt 
of morpapni. The mucosa at the lower end of this 
interfold depression is loosely puckered into a semi- 
lunar fold, which very much resembles the semilunar 
valve of the heart, and is often referred to as an anal 
valve. Some of these cr.vpts are but .slipht depressions, 
while other.s form distinct sinuses. These crypts mark 
the termination of the mucosa lined rectum and the 
bopinninp of the cutaneous lined anal canal. They 
secrete a thick mucus which sen’es to lubric.ate the 
fecal mass just before its extrusion from the an.al 
canal. They vary from three to twelve in number and 
arc recopnized as openinps in the mucous membmne, 
usually crowned by small p.apillae. 

The fec.al mas.s, at thi.s juncture, has to overcome 
the contraction of the e.xtcrnal sphincter muscle; 
hence, the necessity of some sort of lubric.ation at this 
part of the can.al. Since the function of those cryphs 
is so essential, it is important to be able to recopnize 
a healthy crypt from a diseased one. Otherwise, preat 
injury may he done to the function of defecation by 
removinp he.althy cr.vpts. 

PATHOLOGY 

The cr.vpt's mouths, beinp directed upwards, it is 
verj- easy for sub.stancc.s cominp down throuph the 
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canal to-lodpe in the ciypts and irrit.ate them. It may 
be hardened feces, fecoliths, seeds, needles, pins, or 
any hard substance with a suiricicntly small point to 
lodpe in the crypt. 

When hardened feces become lodped in a crypt, the 
tendency is to collect additional feces, until the pres- 
sure becomes so preat that irritation is sot up, finally 
resultinp in pressure necrosis and thus oxcitinp a 
crjTititis that may become chronic; or a persistent 
ulceration may result, that, if left untreated, may 
cause a fissure or po on to abscess and a final fistula. 

If the pressure is not sulTiciont to cause necrosis 
and ulceration the irritatinp mucus .secreted ni.ny 
burrow down subcutaneously, forminp a sinus with a 
larpe skin tab externally. If the irrit.atinp mucus 
p.asse.s out at the muco-cutancous border, an excori- 
ation will result. Also the inflammation of the crypt 
will cause hypertrophy of the noiphborinp papilla, the 
composite irritation later causinp spasticity of the 
external .sphincter and sphincteralgia. The patholopic 
chanpes are often of a low prade and ciyptitis h.is 
been looked upon by some as a neurosis beinp referred 
to at times as “an insane rectum.” 

These pockets beinp at the upper marpin of the in- 
ternal sphincter have their circulation interfered with 
by spasm and the presence of varicose veins. Fre- 
quently crj-plitis is an e.xtension of a proctocolitis or 
the internal opening of a fistula. The lower border of 
the crj’pt is anal skin and its sensory nerves account 
for the pain. While an extensive proctitis is not un- 
common, the first and greale.st reaction is usually in 
the crypts and they arc the last to clear up. An acute 
cryptitis may become chronic. A patient may or may 
not complain of soreness. This low grade infection 
invades the submucosa and we.akcns the veins and 
their supporting tissues to such an extent that hemor- 
rhoids develop or prolapse of the mucosa occurs. The 
infection burrows dowm beneath the anal skin and its 
sagging from loss of tone, results in the formation of 
the well known skin tabs which in themselves are of 
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no consequence except that their presence sURgests 
chronic inflammation above. 

The infection from a crypt may gradually buiTOW 
down beneath the anal skin and weaken it so much 
that a slight ovorstretcliinp causes a tear and a fissure 
re.siilt.s, just ns old rubber which has lost its elasticity 
crack.s u-he;i stretched, ilfost fissures occur posteriorly 
because the posterior quadrant is subject to the 
greatest stretching where the sphincter muscle is 
weakest. The fissure may fail to respond to treatment 
and even though it heals wll break open repeatedly 
bccaii.oe it is secondary to the infection of the crypt. 
It will usually not remain healed permanently until 
the infected crypt is removed, the fissure excised and 
the subcutaneous tissues about it thoroughly drained. 

SYJIPTOMS 

This area, Imown as the anorectal line, linea dentata, 
or jiectinate line is of special interest because it is the 
seat of inflammatory changes which produce symptoms 
apparently out of all proportion to the lesion. 

There are no symptoms definitely referable to cryp- 
titis but only those characteristic of inflammatory dis- 
ea.so in the anal canal, of which pain in some degree 
or type is always present. 

A constant, dull, aching pain in the anus or rectum 
is the usual symptom, being accompanied often with 
a feeling of heaviness. This pain is increased during 
defecation, following strenuous exercise or prolonged 
standing, and is relieved by sitting or by pressure on 
the perineum. If abscess threatens, the pain becomes 
so intense that the condition may be mistaken for 
anal fissure or neuralgia of the rectum. 

A low-grade, chronic inflammation may involve all 
the tissues of the anal canal and the aching pains may 
radiate to the sacrum, dowm the legs (resembling 
sciatica), or may simulate sacro-coccygeal neuralgia. 
It is this cla.ss of patients who suffer with “coccy- 
godynia” which may be a true arthritis of the .sacro- 
cocc.vgeal joint. The coccyx may appear normal but 
the slightest movement or pressure on the sacro- 
coccj’geal joint causes intense pain. 

Reflex pain and spasm of the neck of the bladder 
may cause prostatic irritation frequent nicturition or 
urinary retention, and thus prostatic disease is er- 
roneously diagnosed, or, in the fem.ale, dysmenorrhea 
or amenorrhea may throw su.spicion on the generative 
organs. 

If the inflammation remained confined to the mucus 
coat of the bowel, tliere would be comparatively little 
trouble in eradicating it but, unfortunately, the in- 
fection often involves tlie areolar and muscular coats 
and even extends to the perirectal tissues. In this 
manner not only are sacks or ulcerating pouches 
formed, but sinu.ses burrow various distances up the 
bowel or outward under the peri.anal skin, .causing an 
itching, not relieved by scratching, though not a true 
pruritus. These septic foci constitute a frequently 
overlooked cause of pruritus ani. As the muco-pus is 
imprisoned in these sinuses, tlie overlying structures 
— ^niucosn and skin — become puffy and more or less 
sensitive. If the accumulated excretion is confined 
beneath a thin layer of tissue, it is easily recognized 
during the examination. When fecaliths or other 
foreign substances become lodged in a crypt, they 
may cause excessive itcliing or pain, until removed by 
the passage of feces or are scooped out by the surgeon. 


Pain in .some form— usimlly sphinctcralgia— is the 
most frequent complaint for whicli jiatieiils apply for 
treatment. Inflammation and edema of the muco.'-a 
cause contraction of the sphincter, and the .spasm of 
the sphincter increases the pain. A burning, stinging 
pain is usuiillv due to hypcr.secrotion of mucus. If a 
complete fistula exists, the Irril.ating discharge will 
CJ 1 U 50 ill! excoriation of the mucosa and the perianal 
skin. Sometimes, if the discharge is e.xccssivc, the 
anal margins may be glued together. 

These patients, are decidedly ncnrolic, complaining 
of insomnia, despondency, lhatulonce, intercostal pain, 
so-called muscular pain in tlie arms or log.s, headache, 
attacks of dizziness, sometimes accompanied with 
nausea. All these symptoms indicate toxic absorption 
from a focal infection. Too often wlicn an exami- 
nation of the eyes, teeth, tonsil.s and sinuses is 
negative the sufferer is classed as one of intoxication 
due to chronic constipation and treated for intestinal 



Fig. 1. Searching out the anal crypts. 


indigestion. Such low grade infection may be asso- 
ciated with infected erj-pts or hypertrophied fibrous 
papillae. 

DIAGNOSIS 

With a history of the above symptoms, crj-ptitis 
should be suspected and a careful e.xamination made. 
Upon digital examination the inflamed area may be 
located by its exquisite tenderness. A fenestrated 
conical speculum should then be introduced, the 
window slowly rotated, and each crypt or pouch fully 
exposed and carefully e.xplored for the lodgement of 
foreign bodies or ulcerations. With a fine straight 
probe, every crevice or depression in an upward di- 
rection is e.xplored, while a bent probe searches all 
recesses e.xtending doumward (Fig. 1). Tiie probe 
should be of silver, veiy fine, and should offer no re- 
sistance to the tissue. It should be remembered that 
a probe may easily be introduced into a ci-j*pt and 
through its walls into healthy tissue beyond. 

If a cr^-pt is inflamed or a channel discovered, the 
introduction of the probe will occasion severe pain and 
the patient will flinch and cry out. It is therefore 
necessarj’ to minimize this suffering by applying a 
pledget of cotton soaked in a 10 per cent solution of 
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cocaine. Local anesthesia should, however, be resorted 
to only in extremely nervous patients, as the anes- 
thesia will obscure the condition of the crypts. The 
probe, introduced into a healthy crypt causes very 
little pain, while an inflamed crypt is very tender. 
This sensitiveness is often the only criterion of a 
deviation from the noi’mal, so it is easy to see how 
anesthesia may cause the examiner to overlook mild 
or beginning cryptitis, by obscuring the evidence — 
pain on probing. If there is much sphincteralgia the 
sphincter must be desensitized. This can be done by 
infiltrating the muscle with 14 per cent .solution of 
Novacaine. The patient may sometimes be able to 
assist in locating the diseased area by directing at- 
tention to the part that is most tender and sore, and 
.which is usually referred to as giving a sensation of 
heat. If there are no special points of tendernes.s, the 
areas of most intense itching will serve as a guide to 
the underlying retention pockets. 

The appearance of the diseased ci'ypt varies with 
the degree of infection in the tissues. A recently dis- 
eased crjmt may be bright red, older areas are 
purplish blue like a varicosed scar, and still other, 
ulcerated spots are reddish-brown or brown. 

During the examination pus can often be demon- 
strated in the crypts, and not infrequent^ a sinus or 
a blind internal fistula will be found leading from a 
diseased crypt. These sinuses will vary in length from 
one-half to two inches (1 to 5 cm.) and extend usually 
in a radial direction from the ci'ypts. The ciypts are 
larger and of greater capacity than tonsillar crypts. 

When foreign material becomes lodged in a crj^pt, 
it irritates and ulcerates the crypt wall thus initiating 
suppuration and absorption. It is with difficulty that 
any of these particles are dislodged, and they usually 
remain to traumatise and ulcerate the crypt. Anal 
cryptitis is probably the most frequently overlooked 
source of focal infection that is present in the human 
body today. 

There is a type of rectal obstruction or really a 
constriction that has not been generally recognized. 
This constriction is due to a fibrosis of the pectin, 
doubtless caused by infection of the crypts. Most of 
these cases will admit the finger, though possibly with 
.some discomfort. A more careful examination of the 
anal canal wdll show a constriction, not of the whole 
anal lining, but of only a veiy narrow band near its 
center. It feels much like a string tied around the 
anal canal. This condition must not be confused with 
the string-like constriction of scirrhus cancer of the 
rectum. 

Some winters consider cryptitis a rare condition, 
but our experience reveals crj’ptitis more often than 
is suspected, and is the probable cause of more reflex 
disturbances than any other one rectal condition. It 
is seemingly, a minor affair, hence is often overlooked. 

TREATMENT 

Beginning or mild cases of ciyptitis can be cured 
by making topical applications through a slanting 
ano.=^cope. The feces must be kept soft and each dis- 
eased crypt thoroughly cleansed, by flushing with 
w.'itor, before any medicament is applied. A syringe 
witli an angulated nozzle is essential to get to the 
ijoUom of the crj'pt. Dental syringes act very well. 

After the crypt has been flushed clean, it may be 
Imtlnd v’ith 2 per cent solution of silver nitrate or 


for more active stimulation, a probe dipped in pure 
ichthyol is passed in through the speculum and into 
the crypt,.' With great care the probe applies the 
ichthyol directly to, the ulcerated area. This process 
is continued daily until all pain has disappeared, as 
can- best be determined by pas,sing a bent probe di- 
rectly into the crypt.. 

CRYPTECTOMY 

If there is much destruction of tissue and a burrow- 
ing process has begun, it is only wasted effort to make 
topical applications. A ciyptectomy should be done at 
once. No general anesthetic is necessary as a local 
anesthetic acts well. 

The preparation for the operation is as follows : He 
is given a sodium bicarbonate enema the night before 
operation and again the following moiming. If he is 
nervous a preliminary hypodennic of morphine sul- 
phate, one-fourth gi'ain and scopolamine hydrobro- 
mide, one-hundredth grain is administered. He is 
placed on the operating table in the left Sims position, 
and the perineum, anus and buttocks are painted with 
one-half sti'ength tincture of iodine w'hich is then 
washed off with alcohol. The anesthetic solution is 
one-half per cent novocaine. A 10 cc. .syringe fitted 
with a 2)4 inch long needle is used. The needle must 
be sharp, flexible and of fine caliber so that it can he 
curved easily. The lesser sphincter nerves are first 
blocked by inserting the needle one-half inch behind 
the posterior commissure, and then advancing it 
around the anal circumference, placing the solution 
beneath the skin. In three to five minutes the sphinc- 
ter is completely relaxed, the anal canal and the lower 
rectum can be completely exposed by eversion by 
traction with triangular forceps, which are placed on 
the skin margin at the four points of the compass. 

A blunt hook is now slipped into the crypt or 
channel, lifting the tissue toward the midline, or 
lumen of the anal canal, and with scissors, a triangular 
section, base upward, of the crypt is clipped off. This 
excised portion of the wall or “roof” of the crypt, 
tx'ansforms the crypt into an open grove. If there are 
any sinuses leading down from the diseased crypts, 
they should be excised. I do not content mj'self with 
splitting the crypt because the cut sui'faces may re- 
main to become a continual source of annoyance. The 
entire valve must be removed and the pocket com- 
pletely obliterated. Bleeding sufficient to require liga- 
ture is rarely encountered. Of course any other indi- 
cated procedures, such as the removal of polyps, 
hemoiThoids, fistulas or fissures should be cared for 
at the same time. Care mu.st be exercised during the 
operation not to over-distend the tissues, as the oper- 
ating landmarks may thus be obliterated. If a sinus 
extends down into an external skin tab, the tab should 
be removed. Sometimes a sinus \vill extend a con- 
siderable distance out under the skin, and at some 
point in the raphe, either anterior or posterioi’, will 
be found the site of most intense itching, burning or 
pain, from which branch channels may lead to di.stant 
points. 

The exquisitely tender or sensitive points are fre- 
quently the external evidences overlying sei’o-mucous 
.sacculations and are vantage points for opening the 
subcutaneous channels. Such an area may be com- 
pletely blocked off with additional infiltration of the 
anesthetic solution and opened down to the fatty 
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tissues. Quite a lartrc cavity luay be found hero, filled 
wit!) liroken-down, blood .stained or brovraish-colored 
tis.suc. This tissue jnii.st all bo removed with a curette 
and a search made for channels leading- from this 
cavity. It 'is often surpri.sing to find the probe .slip 
along a considerable channel. Other channels may be 
found, extending out on the buttock.s, sometimes en- 
circling the anus or e.xtending widely to the scrotum 
or thighs. After an opening has been eiTected into the 
diseased area, anterior and posterior to the anus, the 
channel may be laid open toward the anus or away 
from it, without severing more than a few fibers of 
the external sphincter, 

AFTER TREATMENT 

As soon as the patient is returned to hi.s bed, if he 
is hospitalized, or before he leaves my office, if he is 
ambulator}’, I introduce a suppository of Stramonium 
E.xt., grs. Thj’mol ioiiide, grs. 2; Acetanalid, grs, 
2; then cover the anus with a large gauze pad sup- 
ported snugly with my own T bandage. 

The action of the bowels is not interfered with. He 
is not given an opiate, except for pain. On the evening 
of the second day he is given one ounce of mineral oil, 
by mouth, and a similar dose night and morning there- 
after, as needed to insure a soft non-irritating stool. 
If the bowels do not move on the third day, he is given, 
that evening, a level teaspoonful of compound licorice 
powder. 


Each night and morning, beginning on the second 
day, the patient is given a warm sitz bath, to keep the 
extcr-nal parts clean and to relieve local congestion. 
Every third day all granulating surfaces are cleansed 
with boric acid solution and, if graniil.ation seem slug- 
gish, they are touched with ten per cent silver nitrate 
solution. 

If extensive channel formation has taken place, so 
that mucous reservoirs are formed in the tissues about 
the buttocks, a persistent flow of irritating mucus may 
continue to cause annoyance. Under such circum- 
stances, further search must be made for mucous 
channels or sacculations, until all have been readied 
and destroyed. Irrigation can sometimes reach these 
channels through counter openings, thus avoiding the 
necessity of opening the channel its wliolo length. If 
a probe, introduced into a sinus, can be observed along 
its course until the point comes near the skin, it is 
xvel) to make a counter opening at such point and irri- 
gate the channel through and through. There are, 
usually, but one or two main sinuses, although 
numerous small branches may exist; but when the 
principal ones are treated, the smaller branches will 
cause no further trouble. 

It is not necessary to confine the patient to bed 
after the cryptectomy as the operation causes very 
little inconvenience, usually but a slight soreness for 
a few days. However, a fortnight is usually required 
for the parts to heal completely. 
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A lthough polyps of the esophagus are extremely 
rare, they are perhaps the most common type of 
benign tumors of the esophagus. A carcinomatous 
pedunculated polyp is an unusual pathologic finding. 

In a survey of over 20,000 gastro-intestinal roentgen 
studies, not a single instance of carcinomatous polyp 
was encountered. Among these cases, an instance of 
a benign polyp was observed in the upper esophagus. 
In a review of the available literature no reference or 
record has been found of a case of pedunculated 
adenocarcinoma occurring in the upper esophagus. 

Polyps are usually single. They may be sessile or 
pedunculated and are more often found in the upper 
portion of the esophagus. Polypoid tumors may be 
benign or malignant, are usually found attached to the 
anterior wall, and are commonly seen behind the 
cricoid cartilage, however, they may occur in any 
portion of the esophagus. According to Stewart, 
esophageal polyps are usually pedunculated, which 
produce obstructive signs Po^-ps of the esophagus 
are more commonly seen in late life. 

Histologically, adenocarcinoma of the esophagus is 
more or less rare. When this variety is observed, it 
is usually seen in the lower end, extending up from 
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the cardia of the stomach, from which organ the 
growth arises. Mallory likewise pointed out that 
adenocarcinomata are less common than other forms 
of carcinoma, and when found are usually located at 
the lower end of the esophagus close to the cardiac 
orifice of the stomach. The finding of an adenocarci- 
noma in the upper portion of the esophagus is rare. 

A case of an adenomatous pedunculated polyp oc- 
curring in the upper esophagus is herewith presented. 

CASE REPORT 

Y. B., male, aged 70, complained of di/Ticulty in swallow- 
ing for three months. Liquids were swallowed with greater 
ease than solids, solids causing dysphagia. There was no 
vomiting. He complained of some loss of weight and 
wcakne-ss. Roentgenologic examination of the esophagus 
revealed considerable dilatation of the lumen of the upper 
esophagus, above the level of the sternal notch. A fairly 
largo sized polyp, measuring about 1,5 mm. in diameter 
was ofa.scrved floating in the dilated esophagu.s. The poivp 
■was surrounded by air, which aided in ciearly outlining 
the tumor mass. The tumor appeared to be movable, shift- 
ing With change of position. The dilated esophagu.s ended 
more or less abruptly and became narrowed below the 
point of obstruction. An irregular poorly defined shadow 
was obseiwcd, extending downward from the pol}-p for 
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E XPERIIMENTAL -studies of cat.s have shown that 
tone in the smooth muscle of the rectum is in- 
creased after decerebration (Laupworthy and Rosen- 
borp, 1939), The chaiiffe.s are evident after section of 
the bi-ain .stem just .anterior to the optic colliculi, but 
become maximal followintr section between the optic 
and .acoustic colliculi. When tr.anscction is c.arried 
below the vestibular nuclei in the medulla or further 
down into the spinal cord, the rectal muscle no longer 
responds to stretch stimuli and spontaneous contrac- 
tions are not observed. 

In earlier studies we showed that similar changes 
occur in vesical muscle after decerebration. It was 
concluded that tone in the smooth muscle of the 
bliiddcr is controlled by reflex arcs involving the mid- 
brain. MTien the tonic mechanism is injured, a con- 
dition of “.shock" develops and the muscle is no longer 
responsive to stretch stimuli. 

It was obvious, at least in the case of the vesica! 
muscle, that the cerebral corte.x normally influences 
tone. Patients with injury of the cortico-efTeront p.ath- 
ways on one or both sides complain of urgency, fre- 
quency and incontinence. The vesical muscle is hj^per- 
active to stretch stimuli, accommodates only a small 
volume, and develops a forceful contraction which 
empties the bladder completely. The patient can no 
longer control those contractions voluntarily (Lang- 
worth}’, Lewis and Dees, 193G). 

The present paper reports a study of rectal muscle 
responses in patients with unilateral and bilater.al 
injury of the pathway.s from the cerebral motor 
corte.x. 

METHODS 


The exact technique of our procedure is described 
in detail in the previous paper and a diagram of the 
apparatus is shown. A rubber balloon approximately 
two and a half inches long which contained 30 cc. of 
air before stretching began was connected by means 
of thick walled rubber tubing to a U-shaped water 
manometer of 5 mm. bore. The other end of the mano- 
meter was attached to a tambour which recorded on a 
kymograph the changes of pressure within the bal- 
loon. The lubricated, uninflated btilloon was inserted 
into the rectum well above the sphincters. By means 
of a lucr .syringe 20 cc. increments of air were in- 
.stilled through a T tube. Air was prevented from 
escaping from the s.vstem by the use of a two way 
valve. The height of the column of wafer \ras noted 
immediately before and after the instillation of air. 
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This gave an indication of the relative change.s of 
pressure occurring within the balloon. We recognize 
the fact that the pressure readings have no absolute 
values. Since the same manometer was utilized in .all 
of our experiments, the pressure change.s are directly 
comparable. Respiratory cxeur.sions were recorded by 
means of a blood pre.ssurc cuff placed around the chest 
and connected with a tambour. Time was marked in 
five second intervals. 

The patient was allowed to lie on the side or on the 
abtiomen. He was asked not to t.'dk or move during 
the experiment. 

In the previous paper we discussed the projierties 
of a rubber balloon and its influence upon the tracing. 

RECORDS OF RECTAL DISTENTION IN 
NORMAL INDIVIDUALS 

As a control for our experiments a number of 
records were made from he.althy individuals to de- 
termine the types of rc.sponscs which may be con- 
sidered normal. Pensons were selected who had no 
complaints or finding.s suggestive of org.anic dise.ise 
of the central nervous system. 

The record made from the first patient is shown in 
Graph A, Fig. 1. Twenty-one increments of 20 cc. of 
air svere introduced. With the first few additions the 
pressure rose r,ather r.apidly; later distention did not 
produce as great an increase in intrarecUil pre.ssure. 
A contraction of the muscle in response to stretch c.an 
be seen in many places after the sudden distention of 
the balloon. The stretch responses are marked near 
the beginning and again near the end of the record. 
Respiratory waves are recorded in many portions of 
the graph. No waves of contraction of the rectal 
muscle are seen. The patient was not uncomfortable 
and he made no attempt to expel the balloon. 

Tlie second normal record shown in Graph B is in- 
cluded to demonstrate the regular appearance of 
stretch re.sponses after the addition of each increment 
of ail'. These tended to increase in strength as filling 
progre.ssed. The waves marked with an x were ad- 
ventitious, due to the patient moving or talking. 
Toward the end of the record rhythmic<al contraction 
waves of the rectal muscle appeared. 

In the third record (Graph C, Fig. 1) the rectal wall 
wjjs relatively insensitive to stretch .stimuli, and no 
waves of contraction arc seen. Very small responses 
to stretch are observed. At the beginning of disten- 
tion the wall showed an ability to accommodate the 
pressure and indeed the accommodation was good 
throughout filling. 

The records made from normal individuals give us 
a standard to compare with the observations upon 
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patients. The normal rectal wall often shows a re- 
sponse to sudden stretch produced by tlie addition of 
an increment of air to the balloon. These responses 
vary in individuals and would probably show similar 
changes in threshold in the same person under differ- 
ent circumstances. 

BEHAtTOR OF THE RECTAL MUSCLE IN 
HEMIPLEGIA 

Twenty-five patients with hemiplegia were studied; 
the following are representative cases: 

Case 1. TV. H. W.. (V. .4. H., P5?3) was a white male 
of 61 years who developed a right hemiplegia. There was 
a right facial paralysis. Jlotor power was lost and tone 
increased in the right upper and lower extremities. The 
deep reflexes were hyperactive on this side. The abdominal 
reflexes were absent on the right, diminished on the left. 
Hoffmann and Babinski reflexes were present on the right. 
There was a right ankle clonus. .A, motor aphasia was 
present. The patient defecated regularly without the use 
of laxatives, and there was no bladder or rectal incon- 
tinence. 


waves of contraction. -At the end of the record a strong 
contraction occurred which expelled the balloon. 

Case .y. JI. C., (V- A. H,, 9123) was a white male 43 
years of age who had a cerebral vascular accident, .As a 
result he developed right hemiplegia and motor aphasia. 
The AVassermann reaction was positive in the blood ac^ 
spinal fluid. Examination revealed small irregular pnpfls 
which were fixed to light and accommodation. There was 
weakness of the facial muscles on the right. The muscle 
of the right arm were moderately atrophic. The fingers 
were tightly flexed. The patient could use his right 'leg' 
although it was a little weak. There was increased tone 
of both extremities. The deep reflexes of the right leg 
were moderately overactive, of the right arm markedlv 
overactive. Hoffman and Babinski signs were present. The 
patient was incontinent of urine and feces. 

Graph C in Fig. 2 is the record of rectal distention. 
Twelve increments of 20 cc. of air were introduced. The 
stretch responses increased in amplitude as distention cen- 
tinued. Rhythmical waves also appeared in the latter 
portion of the record. At the end a large contraction wave 
caused the balloon to be expelled. 

Case 4. J. M*. C., (V. .A. H., 7204) was a white male, 
51 years of age, who had a cerebral vascular accident 



Fig. 1 


The record from this patient is shown in Graph -A, Fig. 
2. The amplitude of respiration shows rfirthmical vari- 
ations. .After six increments of 20 cc. of air had been 
introduced, marked stretch responses occurred in the 
rectal muscle. They produced peak-like waves which were 
of comparatively short duration. .After the eighth incre- 
ment was added the stretch response was very marked. 
Further peaks of contraction then occurred periodically, 
and tended to decrease in amplitude. Stretch responses 
also followed the addition of the ninth quantity of air. 
-Another wave of contraction then expelled the balloon 
from the rectum. 

Case 2. W. D., (B. C. H., 10393) was a white male of 
66 years who lost the use of his right arm and leg follow- 
ing a sudden attack of unconsciousness. There was a con- 
current aphasia. On examination it was noted that the 
right arm was flexed at the elbow and wrist, the right 
foot inverted and in a position of plantar flexion. There 
was increased tone in the paralyzed extremities and the 
deep reflexes were brisk. Hoffman and Babinski reflexes 
were present on the right. 

The record of rectal distention in this ease is shown in 
Graph B, Pig. 2. .Again the rectal pressure was high 
during the early stages of distention. Fourteen increments 
of 20 cc. of air were introduced into the balloon. The 
stretch responses increased in strength and amplitude as 
filling progressed. There were also short unsustained 


eight years ago. producing a right hemiplegia. The AVas- 
sermann reaction was positive in the blood. The spinal 
fluid findings were characteristic of meningo-vascular 
syphilis. The pupils were unequal, the left being larger; 
both were irregular and did not react to light or accommo- 
dation. There urns paresis of the right side of the face. 
The tongue protruded slightly to the right. There was 
some weakness of motor power in the right arm. Tone 
was increased in the muscles of the right upper and lower 
extremities and the deep reflexes were overactive. The 
Hoffmann and Babinski signs were present on the right 
and there was an unsustained ankle clonus. He was in- 
continent of urine and occasionally of feces. 

Graph D in Fig. 2 shows the effect of rectal distention. 
Twelve increments of 20 cc. of air were introduced into 
the balloon. The respiratory waves are registered upon 
the rectal record. .As filling progressed the stretch re- 
sponses increased in amplitude. -After the twelfth ad- 
dition of air a powerful wave of contraction pushed out 
the balloon. 

BEHAVIOR OF THE RECTAL MUSCLE IK 
P.ATIEKTS AAHTH BIL.ATER.AL IKA'OLA'EMEKT 
OF THE CORTICO-EFFEREKT P-ATHAALAYS 

Twenty-four records were made from patients with 
bilateral involvement of the cortico-efferent pathways. 
These lesions usually produced paralysis of the limbs 
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upon both sides and siRtis of pseudobulbar palsy. Four 
representative cases are presented : 

Cone 5. F. S. H., (V. A. II., 8975) was a white maje 5C 
years of nRc. A.s a result of a cerebral vascular accident 
he developed a rifrlit bcmiploEia and aphasia. Three days 
before the rectal reading was made the patient had a con- 
vulsive seizure and lapsed into coma. He did not refrain 
con.sciou.sne.ss and died in five days. On neurolofrieal ex- 
amination made the day of our present sludie.s the pupils 
were dilated, equal, a little irrcfrular, and fixed to lifrht. 
There was immobility of the rifrht .side of the face. The 
tone of the rifrht arm and Icfr was moderately increased 
and the deep reflexes on that side were brisk. The left 
extremities were flaccid and the deep reflexes only nioder- 


ence associated with urtrency. He complained of difficulty 
in swallowinsr. There was emotional inst.ability. The riftht 
pupil was lartrcr than the left; they both reacted well to 
lifrht and accommodation. The optic discs were pale and 
flat. There was markcrl horizontal nystaprinus on lookmfr 
to cither side. The facial movements were stronfrer on the 
rifrht. Speech was slurred and almost incomprehensible. 
The abnormalities of the extremities were more marked 
on the rifrht .side of the body. Decreased tone was prc.scnt 
everywhere. There was ataxia of both arms. The Icfrs 
were so weak that they could not bo lifted from the bed. 
The deep reflexes in the arms were increa.scd bilaterally. 
The knee jerks were present but no ankle jerks could bo 
obtained. There were bilateral Babinski sifrns. The ab- 






atcly active. The abdominal and cremasteric reflexes were 
absent. An ankle clonus was obtained on the rifrht. The 
Hoffmann and Babinski sifrns were present bilaterally. 
There was loss of control of the bladder and rectum. 

The record from this patient is shown in Graph A, Fifr. 
3. Respiratory waves are seen throufrhout the curve. The 
two frroups of sharp, quick rises of pressure were due to 
the patient’s coufrhinfr. Thirteen increments of air were 
introduced. No responses to stretch are seen in the record. 
At the end of fillinfr two stronp waves of rectal contrac- 
tion occurred; the second extruded the balloon. 

Cose G, J. S., (B, C. H., .31974) was a white male, *1.3 
years of ntre who came to the hospital because he could 
not walk. There was frequent fecal and urinary incontin- 


dominal and cremasteric reflexes were absent. Perception 
of passive movement was impaired in the toes; vibratory 
sensation was lost below the costal margins. The Wassert 
mann reaction was negative in the blood and spinal fluid. 
The diagnosis of disseminated .sclerosis was made. 

The record from this patient is shown in Graph B of 
Fig. 3. Stretch responses appear after the addition of 
e.ach increment of air. Toward the end of filling small 
rhythmical waves arc evident. After the addition of the 
fourteenth increment a strong stretch response caused ex- 
pulsion of the balloon. 

Case 7. C. L., (B. C. H., 17804) a colored male of 43 
years, came to the Baltimore City Hospitals because of 
increasing weakness and inability to walk. The present 
illness began at the age of IG when a spinal deformity de- 
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veloped and a diagnosis of Pott’s caries was made. Weak- 
ness and then paralysis of the legs developed. He was 
placed in a cast and function retunied in the legs so that 
he was free from symptoms. Later the paralysis returned. 
He now showed a marked paraplegia. There was greatly 
increased tone in the legs. He could not walk because of 
loss of voluntary power. There was patellar and ankle 
clonus. Positive Bahinski reflexes were elicited bilaterally. 
Below the hips thei'e was loss of sensation of touch, vi- 
bration, and passive movement, and a decrease in pain 
perception. There was severe constipation. The diagnosis 
was spastic paraplegia secondaiy to tuberculosis of the 
thoracic vertebrae and compression of the cord. 

The record from the patient appears as Graph C in Fig. 
3. The initial pressures in the system were higher than 
normal. The respiratory waves are well recorded. Only 


addition small rhythmical rectal waves. Stretch responses 
occur after the addition of increments of air. After the 
addition of the sixth increment, a strong contraction wave 
ejected the balloon. 

SUMMARY 

Graphic records showing the reactions of the rectal 
muscle to distention with air were made in normal 
individuals and in hemiplegic and paraplegic patients. 
The normal rectal wall often contracts in response to 
sudden stretch. These responses vary in different indi- 
viduals and would probably show similar changes in 
threshold in the same person under different circum- 
stances. In the patients with hemiplegia and para- 
plegia the response to stretch stimuli was much more 
active. There were also rhythmical waves of rectal 




Fig. 3 


three increments of 20 cc. of air could be added. The first 
two gave rise to no stretch response; after the third a 
strong contraction of the rectal wall expelled the balloon. 

Case 8. J. W., (B. C. H., 11510) was a colored male of 
69 years. He had noticed gradually increasing weakness 
of the arms and legs with stiffness of the legs four months 
prior to his admission to the hospital. There was atrophy 
of the intrinsic muscles of the hands. Motor power of all 
extremities was much diminished. Both legs were spastic 
mth overactive deep reflexes and clonus. Fibrillations 
were visible in the scapular region. No sensory changes 
were observed. A diagnosis of amyotrophic lateral scler- 
osis was made. 

The record from this patient is given in Graph D of 
Fig. 3. The respiratoi’y waves are shown and there are in 


contraction elicited by distention which became of 
sufficient strength to expel the balloon. Tlie rectal wall 
was more resistant to distention than normal. These 
responses were in general more mai’ked in individuals 
with bilateral injur.v of the corticospinal fibers. They 
suggest a release of tone in the smooth muscle of the 
rectum from normal control by the cerebral motor 
cortex. 
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INTRODUCTION 

T he incidence of nutritional anemia in children, es- 
pecially younp children, i.s surprisinKly hiph. D.ata 
are not yet adequate to allow the presentation of any 
fipures which will truthfully indie, ate the prevalence 
of this type of disease, but numerous clinical tests 
show that the incidence may be as hiph as 70 per cent 
in a population proup (1) and that the blood of less 
than 10 per cent of the individu.als in this group is 
"normal.” 

Mackay has shouai the nutritional importance of 
this disease by demonstrating that the incidence of 
colds, sore throats and pneumonia is halved by ad- 
ministerinp iron to anemic infants. Similar results 
are obtainable with foods containing significant 
qu.antities of available iron. 

Nor is nutrition.al anemia confined to the young. 
In one typical investigation (2) 3500 persons were 
studied. It was found that 41 per cent of the infants, 
32 per cent of the preschool children, 2 per cent of the 
school children, 16 per cent of the adolescent women, 
and 45 per cent of the adult women were definitely 
anemic. The blood of relatively few was definitely 
normal. 

Nutritional anemia is to be found in all age groups 
and in all portions of our population. Severe cases are 
not uncommon and the number of individuals with 
subclinical hypochromic anemia is much larger than 
ordinarily supposed. This condition can be prevented 
by the inge.stion of foods containing an abundance of 
readily available iron. 

Molasses is one of the cheapest foods and is un- 
usujilly rich in calcium and iron. Only one public.ation 
(3) has been found which reports on the "availability” 
or iron in molasse.s. It reports th.at the iron in “golden 
syrup” treacle is 95 per cent available and in black 
treacle is 100 per cent available. Both determinations 
wore made by the dipyridyl (chemical) method. We 
have investigated the availability of iron in molasses 
further and are now reporting our findings. 

There are essentially three methods by which the 
.availability of iron in a preparation may be as.sayed: 
chomic.al, biologic.al, and clinical. Previous to 1933 it 
had not been re.alized that there was need of such an 
a.ssay, since it was not known that the nutrition,al 
v.alue of food or medicinal iron is dependent upon its 
valence and upon the molecule in which it is contained. 

In the chemical method an assumption is made th.at 
only the iron which under certain conditions (4) 
react.s with Hill’s alpha-alpha dipyridyl reagent is nu- 
trition.ally .avail.able. In the biologic.al method, white 
rats are made anemic on a low-iron diet and the hemo- 
globin response of one group of animals to a measured 
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feeding of the food iron i.s compared with the hemo- 
globin re.sponse of a concurrent group of rats to the 
same .amount of iron fed as ferric chloride or ferrous 
sulphate, compounds in which the iron is readily avail- 
able. 

In the clinical method, anemic infants or children 
are fed measured amounts of food iron and when the 
reticulocyte count has returned to a const.ant level, 
readily available iron (ferrous sulphate) is fed. If 
the continuation of the same amount of iron in in- 
organic “avail.able” form produces a secondary rise in 
reticulocytes, it is assumed that the food iron is less 
available than the .standard iron s.alt. By administer- 
ing decreasing amounts of the medicinal iron to suc- 
cessive subjects a level is reached at which no second- 
ary response follows. By comparing the amount of 
iron at this level with the amount of food iron it is 
possible to estimate the .avail.ability of the food iron 
relative to the medicinal iron. 

The present paper presents the results of esti- 
mations of the .availabilitj' of molasses iron as determ- 
ined by the chemical (dipyridyl) procedure and by the 
biological assay procedure. A subsequent paper (6) 
will report the results of clinical assays on identical 
samples of molasses. 

DESCRIPTION OF MOLASSES SAMPLES 

The mol.asses used in these tests is prepared from 
Louisiana sugar cane. The juice is extr.'icted by pres- 
sure from crushed c.ane, heated, tre.ated with .sulphur 
.and lime to precipitate some of the impurities, clarified 
and concontrato<l to 40* Baume by heating at 63” F. 
This sugar cane .syrup is boiled dowm still further to 
crystallize the sugar, and the resulting liquor is c.allcd 
a "First” Jlolasses — Sample A. 

A portion of this “First” molasses is diluted with 
cane juice and reworked to obtain another extraction 
of sugar. The resulting liquor is called “Second” 
Molasses — Sample B. 

The "Second" molasses is diluted with water, re- 
boilcd to obtain another extraction of sugar and the 
resulting liquor i.s called “Third” Jlolasses — Sample 

C. 

In the canning of the molasses used in these tests* 
the product was heated to 150' F. to “sterilize” and 
.sealed so that the inside of the container was at re- 
duced pressure. 

AVAILABILITY OF MOLASSES IRON 
I. CHEJIICAL METHOD 

The "available” iron in the three kinds of mola.sscs 
was determined by the modified dipyridyl method (4). 
Blanks were used in making color comparisons as 

*'rSc of usd in t— I,, were* pre-iued by 

lanick ami rord, I.td., Inc., nnil were purchard on Ih- market. 
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suggested by Shackleton and McCance (3) because of 
the color contributed by the molasses. The total iron 
was determined on ashed molasses by the dipyridjd 
method. Results of these estimations are given in 
Table I. 

AVAILABILITY OF MOLASSES IRON 
II. BIOLOGICAL METHOD 
Smith and Otis (6) have suggested methods by 
which the bioassay of the “available” iron in food- 
stuffs might be made. Following the procedure of 
Elvehjem et al (7) they rendered rats anemic by the 
use of a milk diet fortified with 0.05 mgs. of copper 
as copper sulphate, and 0.04 mgs. of manganese as 
manganese chloride daily. When the hemoglobin level 


Table I 

Summary of chemical estimations 



MiJHcrams lron/100 grams 

1 

Sample 

Total 

“Available’* 

’'Avanabilily” 

A 

3.2 ± 0.2 

3.1 ± 0.1 


B 

0.0 ± O.B 

5.1 ± 0.2 

S59o 

c 1 

11.3 ± 0.6 

C.l :+: 0.3 

04% 


had dropped to 3.9 grams per 100 cc. of blood, a 
supplemental feeding of food or medicinal iron was 
made during a subsequent period of six weeks. 

In the tests being reported, male albino rats of the 
Wistar strain (Sprague-Dawley) were transferred 
from a stock diet to an anemia-producing diet (8) of 
powdered, spray-dried whole milk (Klim). These 
animals were twenty-eight days old and weighed 50 
to 60 grams on entering the test. They were indi- 
vidually housed in cages with false bottoms and sup- 
plied with water which hac) been twice-distilled in 
glass, and weighed twice weekly during the e.xperi- 
mental period. A Sahli-hemoglobinometer was used 
in determining the hemoglobin content of the blood, 
which was obtained by cutting a caudal vein with a 
razor blade. In each case weekly determinations were 
made on 20 cmm. of blood. As recommended by Smith 
and Otis (6), 50 micrograms of copper as copper 
sulphate and 40 micrograms of manganese as man- 
ganese chloride were fed daily to each rat during the 


entire depletion and test periods. The test period ex- 
tended thirty-five days in every case. 

The standard iron preparation used in this work 
was ferric chloride, U.S.P. Spectrographic analysis 
showed that this sample contained 20.50 per cent iron 
and 0.003 per cent copper. A pure preparation would 
contain 20.66 per cent iron and no copper. 

The thi-ee samples of molasses used in this biologi- 
cal assay have already been identified. We added a 
fourth molasses to the study. Molasses A was fortified 
with ferric chloride so that half of the iron in each 
gram of fortified molasses was molasses-iron and half 
ferric chloride iron. 

Series I: In the first series 0.15 milligrams of iron 
were fed to successive groups of rats in the form of 
ferric chloride or molasses. The ferric chloride was 
fed by mixing the pulverized sample in the powdered 
milk diet. The molasses was diluted with glass-dis- 
tilled water so that daily feedings of 10 cc. portions 
could be pipetted into the feeding jars and was fed 
separate from the diet. 

Space does not permit the presentation of the data 
on each animal. The data of each group of twelve 
animals have been averaged and are presented in 
Table 11. 

The availability of the iron in Molasses A appears 
to be less than that of the standard iron, but more 
than that of both Molasses B and C. Since the hemo- 
globin response is not linear, it is not possible to calcu- 
late the per cent availability of the molasses iron from 
these data. As might be expected, the results with 
Molasses A fortified with ferric chloride were e.xcel- 
lent. The hemoglobin response of the animals fed this 
molasses was nearly identical to that of the rats fed 
ferric chloride. 

Series JI: A more accurate procedure for the de- 
termination of the availability of food iron is to vary 
the feeding level of the food or of the medicinal iron 
until the same degree of hemoglobin response is pro- 
duced in the standard and the test group of animals. 
We have, therefore, varied the amounts of Molasses 
A and Molasses B fed successive groups of rats and 
compared the results with those produced by 0.15 
milligrams of ferric chloride iron daily. The experi- 
mental procedure was precisely the same as in the 
previous series. The results are given in Table III. 

The results of these tests indicate that 0.167 milli- 
grams of iron in Molasses A were more than equiva- 


Table II 

Sitmmamj of biological assay data, Series 1 


Rat 

Numbers 

Supplement 

Grams 
Supplement 
Per Day 

Milligrams 1 
Iron in 
Supplement 
Per Day 

V 

Initial 

V^eight in Gram 

Cleared 

IS 1 

Final | 

Hemog 

Cleared 

lobin (gms./lOC 
Final j 

) cc.) 

Change 

18500-11 : 

none 



54 

111 

174 

3.2 

2.7 

—0.5 

18512-23 1 

ferric 

chloride 

.000729 

0,15 

54 

113 

185 

3.1 

7.C 

-f4,5 

18524-35 

Molasses A 

3.571 

0.15 

54 

120 

220 

3.2 

. 6.6 

+3.4 

18536-47 

Molasses B 

2.344 

0.15 

54 

liG 

210 

3.2 

B.7 

•f2.5 

18548-59 

Molasses C 

1.351 

0.16 

54 

no 

199 

3.2 

6.9 

+2.7 

18660-71 

1 

Molasses A j 
ferric 
chloride 

1 

.000364 

1 

0.16 

1 

53 

1 

112 

i 

206 

1 

i 

3.2 

7.4 

+4.2 


Spectrographic analysis: Molasses A 0.0042% Fe: Molasses B 0.00649o Fe : Molasses C 0.0111% Fe: Ferric chloride 20.B0% Fe. 
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Table III 

Smiinian' of biologicfd assail daia, Scrirs I! 


- — 

— . 

— 


1 \Veii.«ht In Gnsmt ' 

Hrfnosrlohln (irmR./lOO 

ro.) 



Gram* 

Iron In 







;ut 

J7uml>er» 

Supivlc-m^'rjt 1 

Stjpi'hnjcni 

i>r l>ay 1 

Supplement 
iVr l)aj' 

tnlllal 1 

Cleared | 

Kfnal i 

Ch*nrfd 

; I’lnal 

i 

1 Change 


rone 

i 

1 


i. 

m ^ 

1 

1E6 ] 

! : 

1 2.S 

I 

21250*50 1 

frrric 

fhlonJc 

.000720 

0.16 

65 1 

160 

1 

j:s 

; 3J6 

7.3 

4 3.7 

212C0.C0 

A 

5.35 

0.H7 

64 1 

105 

100 

3.7 

7.7 

-r4.0 

i 

21270-75 1 

A 

C.054 ! 

P.JFS 

74 

ICO 

JOO 

4.0 

8.5 

-f-4v5 

212fi0-S0 

MoIorkhi a 

C.OIO j 

0.214 

5« 

161 ' 

] 

105 1 

1 

3.7 

S.5 

•i-4.7 

20101-13 

none | 

1 

1 

1 

; Its 

1 i 

1 3.0 1 


-~0.0 

200C0.70 

forrJe i 

chloride j 

.000*25 j 

0 16 

1 55 

1 

ifii 


3.4 1 

1 ^ I 

4-3.8 

20071.S1 

Molfttscn 11 1 

2.45 

0.1C7 

64 

1C5 

! j 

I 3.7 

! i 

-i-4.0 

2noa2-02 


2.7G 

0.18« 

50 

107 

245 j 

3,4 

: 7.2 1 

-J-3.fi 

20003-105 

n \ 

1 

3.1S 

0.2U j 

1 05 

1 187 

1 257 j 

3.5 

1 ! 

! -1-4.2 


SpKlivrrnVhle irnnlj-jii: JW««<rs A 0.0031CJ F<;. O.OOISSr^ Cu; JIo)a5Sr» Jl O.OOCSCJ Fr. O.DDlOKi CD; J'rrrlc cMoridc lO.tOro Fc, O.OOSTi Cu, 


lent to 0.15 milliprams of ferric cliloride iron. Its 
availability is, therefore, at least 90 per cent that of 
the iron of ferric chloride. That it is le.ss than 100 
per cent as available was indicated by the results of 
Series I. 

Similarly, 0.188 milliprams of iron in Jfolasses JI 
were equivalent to 0.15 milliprams of iron as ferric 
chloride. The iron of Slolasscs B was therefore ap- 
proximately 80 per cent ns available as that of ferric 
chloride. 

DISCUSSION 

Altliouph the iron in hiph-prade molasses is more 
available than that in a lower prado of molasses, tlie 


Table IV 



Total Iron* ' 
mjr./lOO pm. 

Per Cent 
A\aU.n- 
hllity 

Available 

Iron 

mp. 100 trip. 

Mola8«c^ *‘C'' 

1I.S . 

54 

1 0.1 


0.0 

S3 

j 0.1 

MolaRxcs '*A'* 

1 I 

1 

07 

* 3.1 

Moh'ses 

7.3 j 

SS 

6.2 

Beef liver > 

' 1 

70 

5.C 

Oatrnral 

4.S 1 

00 

1 4.e 

Arn’ro(5 

> L. 1 

OS 

4,0 

Kctr* 

3 I i 

100 

3.1 

Wheat ! 

6 0 { 

47 

2,4 


3.0 1 

€2 

) 

I'aralcy | 

3.2 ^ 

50 

IvC 

Beef muscle f 

3.0 1 

50 

1 1.5 

OrRtcM 

5.S 

22 

1 

1.3 

Ctthbact* 1 

1.8 

72 

1 1.2 

Mutton 

5.1 

24 

1.2 

I-cttuee 

1.5 

03 

0.0 

Spinach • 

1 

2.6 

20 

0.5 


•Total Iron i-alnr* have h«n hahen from Ehfman’a "ChealUtr of Food 
and Kutrition, 1057, 


Fer cent avalhhmtr valuM have boon talcn from Sherman. Elvehfcm 
and Hart (0), ShacVlcton and McCance (31. or thiv paper. 


hipher prado is not as rich in total available iron. For 
example, 100 prams of Jlolasscs A funiished .sliphtly 
more than 3.1 milligrams of “available" iron, whereas 
the same quantity of Jlolasscs B contained approxi- 
mately 6.1 milliprams of “available" iron. 

The results obtained with jMolnssos C do not agree 
with Shackleton and McCance (3) who reported that 
the iron in black treacle is 100 per cent availiible. In 
our experience only 54 per cent was available. 

It is not correct to base one’s judgment of a food 
on its total iron content since iron avail.ability varies 
with the kind of food. This is demonstrated in Table 
IV where the total and available iron content of im- 
portant iron-rich foods is presented. The values for 
total iron were taken from Sherman (10) and the 
availability of the iron from two sources (3, 9). At 
the fop of the fable we have listed the data on the three 
molasses which are the subject of this publication. We 
hiive assigned an availability of 85 per cent, in ac- 
cordance with our findings on Molasses B, to the 
mola.sses In Sherman’s table because the total iron con- 
tent is relatively the same and Jlolasses B is the type 
commonly used in the home. 

It is apparent from this table that of the foods re- 
puted to be excellent sources of iron, only liver com- 
pares favorably with molasses. Wiipple and Kob.scheit- 
Robbins (11) have listed chicken .and beef liver, 
chicken gizzard, beef kidney, eggs, apricots and raisins 
as especially valu.able in the cure of anemia. It ap- 
pears, however, that molasses is superior to all of 
these foods in this respect and is, moreover, the most 
inc.xpcnsive food source of iron. 

SUMJIARY 

1. The availability of the iron of three grades of 
molasses ("first," “second" and "third") has been de- 
termined by chemical fdipyridyl) and biologic.ai pro- 
cedures. 

2. By the chemical procedure the "availabilitj-’’ 
was found to be 97 per cent, 85 per cent and 54 per 
cent, respectively. 

3. By the biological (rat) method the availability 
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was sliKlitly over 00 por ctnt, apiiroximali-ly 80 por 
cont, and 50 per cent, respectively. 

d, TJic (lip.vridyJ i)roccdiirc is acceptable for tlic 


deterniinalion of the av.ailability of iron in molasses. 

5. Molasses is a rich and inexpensive source of 
available iron. 
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A New Approach to the Prevention of Hemorrhages from Esophageal Varices 
as Occur in Cirrhosis and Banti’s Disease* 

C. n. DUEN'CKH.AJIN. .M.l). 
rniiAN'.v, it.usiits 


M O.ST investipjition of Jlanti's disease and primary 
cirrliosis of the liver has been directed toward 
di.'covery of the etiolnry of these diseases. Althnueh 
this poal has not been iitt.ained. much has hc.m added 
to our knnwledpo of the pathological anatomy and 
ph.vsiolopy of the two entitles. A.s a result of this 
iinowlcdpc certain therapeutic imK'edurcs liave been 
instituted witii variable results. It is my j>un>ose to 
describe lierein anotlicr form of treatment to bo u«cd 
in those cases in whicli hemorrliapcs continue fnllow- 
inc misucccssful ii.se of accejited therapeutic pro- 
cedures. It will be well to review the patholopical 
phy.siolopy of the portal sy.stem, the therapeutic pro- 
cedures already in use and the hydrodynamics of the 
{low of a liipiid tliroiiph small tnlH's. 

In Hanti’.s disease and in primary cirrliosis of the 
liver there exists an increased resistance to tlie {low 
of hloo<l throuph the liver. Tliis results in an in- 
creased pressure in the portal vein, commonly termisl 
portal hypertension. There can he little doubt aliout 
the increased resistance to Wood flow throupli the 
liver. Tlio fact that hkwl takes new channels •col- 
lateral circulation) on it.s way hack to the heart from 
the portal vein is in itself sullicient proof. In addition, 
Cauphey (I) has found that Iiy actually tesfinp the 
pressure in tlie portal vein in eases of liepatosplcn- 
omopaly tlicrc is a definite rise .above norm.'d. It 
seems lopical tliat the primary cause of the incre.nsed 
resi.stance to lilood flow tliroupli the liver is due to a 
narrowinp' of flic caliber of the vessels. It was form- 
erly believed that su'cli iiarrowinp was due to the con- 
striction of surrouudiup cicatricial tissue in the portal 
lobule. However, Uoiisselot (2) and McJIichael (3) 
(lucstioned this, inasmuch as they repeatedly saw rnse.s 
in which portal hyiiortension existed without pros.s 
clianpes in the liver. In tlicse cases, however, biopsies 
were not done and it is conceivable that .sullicient 
microscopic cirrhosis could exist to cause mechanical 
interference to the flow of blood in the .small portal 

«rn>m tlir, Dcimrlmrnt of InUriml Mr,llilni\ CmIc ir,«i>llnl Cllnir. 

Url.ann, III. 

StihniUtiil Juno 5 . 


vc.i«el.-:. The findinp of micro.<n>pic cirrhi'''is without 
much pro-is evidence of liver d.nmape ha.s (x-curre-d in 
my own e.xperiencc .and in the c.\i>erienre of others. 
As a result of this iwrt.al dam. the collater.il veins 
<•{) are c.ilhd upon to c.irry the exre.ss lo,id of umous 
blood to the he.irt. The veins of the e.soph.ipu.< dil.ite 
and hyp,‘rtn>!'hy ns a consecinence of this new lo.id 
and if the bunien is in excess, .stretchinp of the vein 
to the point of rupture and liemorrlinpe take* place. 

Several surpic.il prtxi'tlure.s h.ive been carried out 
in an attempt to alleviate the disastrous end results 
of i>ortal cmipestion. 

1. ?p!ent'ctomy accomplishes three purpose.s. It 
diminishes the total hlfH>! volume enterinp the j'ort.il 
.systent by prolmhly 2r> per cent. It eliminates the 
factor of resi.stance of Wchh) thnv throuph the .spleen. 
It eliminates the "toxir bypn'sliicts" of a discastd 
spleen. 

2. The omentoj'exy oiH-ration is an attempt at c.s- 
tnhlishinp new venous connections Ijetween the portal 
circulation and the .s.v.«temie circul.ition. 

". The lipation of the conmary veins of the 
stomach is an attempt to eliminate the channel of 
collnteral circulation thnniph the e.sophapoal veins 
which .nro .'o vulnerable to rupture when overhurdrn«i. 

•1. Other procedures .«iirh as the Eck fi.stnln. the 
anastomosis of the inferior mesenteric vein to the in- 
ferior vena cava, the caiiterir.ntion of esophape.'d 
varices, and the inji'ction of esophapeal varices with 
sclerosinp apents have Iwen found impractical. 

The iirocedures of omentopexy, splenectomy and 
lipation of the coronary (pastricl voin.s are recom- 
mended. either siiiply or in combined form in all cases 
where the siirpica) risk is not too preat. However, a 
suece.ssfiil end result is not always obtaiiusl. It has 
been noted that once hemorrhapes occur from esopha- 
penl varices the jirohability of preventinp henior- 
rhapos b.v surpicnl procedures is diminished from 50 
to Go per cent (5). In other words, in sliphtly over 
one-half the case.s of port.il hypertension with hemor- 
rlmpe from esnidmpcal varices, the disease has ad- 
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vanrotl to Much an fxU'lit that failure to relieve 
pymptoms results. 

Obviou.sly the i)rimary difliculty is increased re- 
sistance of Wood tlow throutrh the liver. In order 
to understand the fnctor.s conccmetl in blood flow 
thmtiph small tubes it i.s well to review Poiseuille’s 
Jaw in ita formula arranpemenl (C). It can be sol 
doivn as follows. 

V Q- <p-p>) r'lr fp-p') 

t S r N Jj K N b 

or transposed (p-p') ■= 8 X L t’ t 

r t< 

Where VVt i.s the volume followinp in unit time, p-p* 
is tlic pre.ssuro fail, Q i.s the cross-.scctional area of the 



Kip. 1. The effective viscosity of blood relative to water 
(ordinates) compared with the concentration (pcrcentape 
volume) of corpuscles in the blood (abscissae). The values 
were determined by perfusion of the isolated lep of a dop. 
(Data of Whittaker and Winton: J. Physio!., 78:3.'l!t, 
103.3). Reprinted by permission of C. V. Mosby Co. 

vessel, r is iUs radiu.s, L is the Icnpth, N is the vi.sco.sity 
of the fluid. Accordinp to flu's law three f.actors exist 
in the eau.safion of “hack tension” or pressure fall, 
namely, (1) the factor of lenpth and radius of the 
vo.ssel, (2) Mood (fluid) volume, and (3) riscofity of 
blood (fluid). 

The first factor, size of the vessel, cannot be altered 
in the case of a cirrhotic liver by any known mean.s. 
Tlie second factor, blood volume, can be altered by 
omentopexy and splenectomy. If this is insufficient 
the f/iird factor. Mood vircosHi/, can he ottered hy 
vctuscclion. For .nil practic.nl purposes blood visco.sity 
depends on the ratio of coll count to plasma content. 
The hipher the cell count the more vi.scid is the blood. 
This follows a definite curv’e (C) (Fip. 1). It wiii 
ho noticed that the viscosit.v of blood incre.nsc.s slowly 
until the corpuscle concentration of 50 per cent i.s 


reached. From that point, the viscosity climbs rapidly. 
Clinically, this oh.servation is important. It hn.s been 
repeatedly observed that a patient with hcmorrhnpo 
from varicc.s seldom completely reeover.s a normal 
blood count. Hemorrhapes occur too .soon. For 
purposes of convenience in dc.scription. the blood count 
level at which a patient will have a hemorrhape from 
an esophape.al vari.v will ho called the hemorrhape 
thrc.shold. The hemorrhape threshold i.s reached when 
the blood visco.sity is such that the flow of blood 
tiiroupli the liver i.s hindered and the collaterals can- 
not withstand the excess load placed upon them. Ac- 
eoniinp to Poi.scuillo’s law, this level would vary in 
different patients hut should bo more or les.s constant 
in any individual case. In the case to be cited this 
hemorrhape threshold was found to be at a hemoplobin 
of CO per cent and an erythrocyte count of 4.100.000. 
This varied only within the accepted jiorcontnpe of 
error of blood coiintinp. The patient wa.s watched for 
approximately six months and it was noticed that 
hemorrhapes occurred at the above mentioned hemor- 
rhape fhrc.shoJd. TJie hcmorrhapc.s occurred at inter- 
vals of cipht to twelve weeks, dependinp upon thc_ 
rapidity of new blood formation and the amount of 
blood lost. After this period of ohseiwation it was 
decided that a venesection of 400 ec. of blood would 
be done when the blood level readied a hemoplobin of 
50 to 55 per cent and an erythroc.vtc level of 2,800,000 
to 4,000,000. This proved to be succe.s.sful, the blood 
viscosity beinp lowered sufllcienlly to allow for an 
adeaunte increa.se in circulntion throuph Vw liver, and 
accordingly decreasing the load on the collateral circu- 
lation. 

During the three years of this treatment the patient 
has been allowed to go without venesection on two oc- 
casions, once two years ago and once recently. It 
was observed that .spontaneous hemorrliage.s occurred 
when the blood count reached the original hemorrhage 
threshold. At no other time has there been a hemor- 
rhage since the onset of the treatment three years 
ago. This hemorrhage threshold should vary with 
different patients. It is conceivable that if more liver 
damage exists the hemorrhage throsliold would be at 
a lower blood level. Likewise, the contrar.v would be 
true. The threshold level can be determined by count- 
ing the blood of known varix patient.s at weekly inter- 
vaks and ob.serving the level of the blood count at 
which hemorrhape occur.s. The amount of blood to be 
withdrawn at the time of venesection depends upon 
the blood regenerative power of the patient. I believe 
in most cnse.s of Banti'.s disease that the maximum 
•should be 400 cc. at one time. In the case herein re- 
ported 400 cc. Avere withdrawn at intcrvnl.s of .six to 
cipht weeks. Perhap.s in other cases, where tlio blood 
repenerative power is slower, a 200 cc. venesection 
may be sufficient for that interval. This blood may bo 
used for immediate transfusion if suitable in tyjie or 
it may be given to a blood bank. The value of tlio pro- 
cedure for controlling the viscosity of blood by vene- 
section cannot be minimized. In the past a ciinician 
handling tliese patient.s could not but be deeply im- 
pressed by their ner\-ous anxiety. These patients'eould 
not leave homo for fear an esophageal hemorrhage 
would occur while away. They lived in fe,-ir of a fatal 
hemorrhage. Also, during an osophapoal hemorrhage 
there i.s a certain amount of physical discomfort re- 
siiltinp from n.-msca. vomiting, air hunger, gaseous 
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distension of the abdomen and weakness. Likewise, 
in repeated profound hemorrhages certain irrevei'- 
sible changes may take place such as fatty degene- 
ration of the heart, liver and kidneys. 

In addition to the prevention of hemorrhages, an 
attempt should be made to conserve the liver and the 
hematopoietic system in general by the administration 
of a high carbohj-drate diet, injections of 10 per cent 
glucose in saline intravenously, liver extract intra- 
muscularly at intervals, and vitamine concentrates. In 
the light of our present knowledge, this should be 


which showed a mild secondary anemia. In 1932 the 
patient noticed tar-colored stools. At that time he entered 
a clinic (elsewhere) for the examination. Following the 
examination a diagnosis of Band’s disease was made. 
Esophageal varices were demonstrated both by X-ray and 
esophagoscopy. The intravenous bromsulphalein liver 
function test was positive. Shortly after the examination 
an omentopexy and ligation of the coronary veins of the 
stomach was done (elsewhere). It was noted that the 
liver appeared moderately cirrhotic. Following the oper- 
ation, the patient developed ascites and hydrothorax which 



A B 

Fig. 2. A. The dilated state of the esophageal varices as the blood count nears the 
hemorrhage threshold. B. The collapsed state of the esophageal varices after venesection. 


helpful as a prophylactic measure against further 
degeneration of the liver and against the possible 
further injuiy to the hematopoietic system. In the 
three years of observation on this form of treatment, 
there has been no evidence of change in the status of 
the liver nor has there been any evidence of sloiving 
in the regenerative powers of the blood forming 
organs. 

CASE REPORT 

In the Fall of 1931 at the age of 51, the patient, a phy- 
sician, first noticed that “something was wrong.” There 
was a pallor of the skin and the hemoglobin was 65 per 
cent. At quarterly intervals a blood count was obtained 


lasted six weeks. He continued to have esophageal hemor- 
rhages varying at intervals of two to three months. 

On September 22, 1935,. he registered at the Carle 
Hospital Clinic complaining of- vomiting blood following a 
severe paroxysm of coughing. The examination showed a 
pallor of the skin. The blood pressure was 130 systolic 
and 75 diastolic, the pulse 80 and the temperature 99.4°. 
The throat, heart and lungs were negative. The spleen 
was enlarged and extended three fingers’ breadth below 
the costal margin. The liver edge could not be palpated. 
There was no evidence of enlargement of the superficial 
veins of the abdomen or thorax. There were no hemor- 
rhoids. The patient was placed at rest, using a high car- 
bohydrate liquid diet. After one week he was allowed to 
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Ijr lip niui nlKiut. Thereafter, it was obsen-ed that at 
ititer\a!s of eicht to tivelvo wcehs he w-otild have hemor- 
rhnpei from tlic varicc.i. It was also noticed tliat there 
hemorrhages always occurred when the hemoKlnbin reached 
a finiiro of 55 to CO per cent and the red Idood cells 
numbered approximately ‘1,000,000. It was decided that a 
splenectomy was indic.ated. Accordinttly, this was per- 
formed elsewhere on February 1 1, 1930. The spleen 
weiKhed about 1500 pm. and the surpica] patholoprical 
diairnosis was Hanti's disease. 

The convale.sccnco was uneventful. As was expected 
followiiur the operation, the platelet count arose to hicrh 
fiirures. The patient returned home on Starch 7. On March 
20, the hemoglobin was 6S per cent, the red blood ‘1,100,000 
and the platelet count had dropped by this time to 1.50,000. 
On March 23, the patient had a hemorrhage. Prior to this, 
the hemorrhapes would stop spontaneously after the hemo- 
globin reached a level of 50 to -10 per cent. In this instance, 
however, the blood platelets were lower than normal and 
the liemorrhaKe continued to the point of almost complete 
exsanijuination. The patient was admitteei to the Carle 
Memorial Hospital shortly after the onset of the hemor- 
rhaKe. The patient became comatose ns the hemon-hneo 
continued. Eiirht transfusions of 500 to GOO cc. each were 
civen within the next -18 hours. At the end of this time 
the licmorrhaRe had ceased. The hemoprlobin content was 
20 per cent and the red blood count was 2,230,000. On 
March 28, the platelet count had returned to normal (2G0,- 
000). On April 1-1, the patient was dismissed from the 
hospital havinf! a hcmoprlobin of 30 per cent, rod blood 
count 2,830,000 and platelet count 280,000. 

At this point it was ilccidcd that ho should have "con- 
trolled hemorrhaKc’’ and accordinjily the blood count was 
tahen at weekly inteiwals. 'When the hemoRlobin reached 
a level of 50 per cent or just above, a venesection of 400 
cc. of blood was done. The procedure lowered the visco- 
sity from a fiKurc of 5.4 to one of 4.3 usinc water as I.O. 
It was found that venesection became necessary every six 
to ciKht weeks. In addition, he received 600 cc. of 10 per 
cent prlucose in saline intravenously and 1 cc. of concen- 
trated liver extract intramuscularly, both at weekly inter- 
vals. After the patient had been on this form of treatment 
for six months an X-ray of the esophaRus before and after 
venesection showed a decrease in the size of the varices 
after venesection (Fife. 2). AUhouirh it is Rcncrally con- 
ceded that the X-ray findinRs in csophaRcal varices are 
rather inconstant, the ditTcrcnce was so strikinc in this 
case that they are shown here. At that time it was de- 
cidcii to allow the patient to Ro without venesection. On 
November 24, the blood count showed a hcmoRlobin of 57 
per cent and a red blood count of 3,990,000. AccorditiR to 
our previous observations the patient was due for a 
hcmorrhoRC. On December 3, he vomited blood and had 


tarry .'tool.s. The blood count dropped until the hemo- 
Rlobin wn.s 41 per cent and the red blood count was 2,870,- 
000. Periodic vencs(>ctions were ORain re.'-ortcsl to when- 
ever the hemoRlobin aro.'e to 50 per cent. 

After thrt'c years of treatment aloiiR these lines the 
patient shows no evidence of tendencies to further injury 
to the hcmntoiKiietic sj-stem as shown by rcRular n-Rene- 
ration at intervals. The bromsulphalein liver function test 
which was positive before the omentopexy became ncRativo 
after omentopexy and has remained so. IJlood roRenerntion 
of 400 cc. continues to take place at rCRular intervnl.s of 
six to ciRht weeks. In this case ns in most cases of Hanti’s 
di.scase a hypochromic anemia exists ns .1 result of an ill 
defined injury to the hematopoietic system. This is part 
of the syndrome of Hanti’s disease. As far ns our knowl- 
cdRO is concerned this tendency to hypochromic anemia is 
fortunate inasmuch ns nian.v more venesections would be 
required to maintain the blood count at a lower level. In 
primary cirrhosis of the liver the blood rcRoneralivo 
powers arc usually much Rrcater than in Hanti's disease 
and it is hiRhly probable that venesection would have to 
be performed more often or in InrRcr amounts or both in 
order to avoid csophaReal hemorrhaRcs. 

SUJIJIARY 

A form of treatment i.s RURpc.stccl for use in p.aticnt.s 
who have hemorrliaRC from esophapeal varices. Tlie 
treatment consi.st.s of lowerinp the blond vi.scosity by 
venesection when the patient’s blood count nears the 
predetermined liemorrhaRc thre.shold for that indi- 
vidual case. Lowerinp the blood viscosity increase.s the 
circulation throuph the liver and thus dimini.shcs the 
burden on the collateral circulation. It is rccom- 
mendetl that this form of treatment be used only in 
those cases where hemorrhapes continue to occur 
after accepted surpical operations have been per- 
formed or on tho.se cases where the risk of operation 
is too preat. 

In preventinp esophapeal hemorrliapcs from oc- 
currinp by lowerinp the bloo<] viscosity, certain definite 
.accomplishments result, namely, fl) spontaneous 
hemorrhape is prevented, (2) the amount of blood 
loss is a known quantity by venesection and can be 
rcpulated, wliereas, in sjiontaneous hemorrhape it may 
be of such an amount as to cause de.ath, (3) the blood 
withdrawn by venesection can be used for trans- 
fusions;, where.as, in spontaneous hemorrhage it is lost, 
(•4) the physic.al and mental discomfort of a spon- 
taneous hemorrhape is eliminated, and (5) general 
Iie.alth is improved when the blood count is kept at a 
more nearly constant level. 
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The Sisnificance of the Presence of Calcium Bilirubin Pigment 
and Cholesterol Crystals in the Feces* 

BV 
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and 
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E xamination of stones removed from the gall 
bladder or bile ducts at the time of operation re- 
veals that a high percentage are of three main types; 
calcium bilirubinate, so-called pure pigment stones; 
cholesterol stones; and mi.xed stones containing vary- 
ing proportions of calcium bilirubinate and cholesterol. 
Other substances such as carbonates and phosphates 
may occur in varying combinations with calcium bili- 
rubinate and cholesterol. 

In cases in which the X-ray diagnosis is positive, 
the diagnosis of cholelithiasis offers little difficulty to 
the clinician. However, in those cases in which the 
X-ray evidence is equivocal additional diagnostic aids 
are required. 

.In 1931 H. L. Bockus ct al (1) reported .studies on 
the diagnostic value of the Lyon method of non- 
surgical biliary drainage in gall stone disease, calling 
attention to the previous studies by Piorsol, Bockus 
and Shay (2), Hollander (3), Mateer and Henderson 
(4), Einhorn (6) and .Tones (G). At that time Bockus 
reported that the finding of both calcium bilirubinate 
and cholesterol cr.vstals in the bile drainage was 
pathognomonic of cholelithiasis. Bockus further re- 
ported operative confirmation of the presence of 
stones in 89 per cent of his cases in which cholesterol 
crystals alone were found in the bile drainage. Similar 
confirmation was reported in 90 per cent of his ca.ses 
in which calcium bilirubinate alone was found in the 
bile drainage. 

Thus, while a certain percentage of error obtains 
in the interpretation of the finding of calcium bili- 
rubinate and cholesterol in the bile drainage, the 
method possesses distinct value. 

If bile, removed from the upper intestinal tract by 
the Lyon technic, contains sufficient pigment and 
crystals to be of diagnostic importance in connection 
with gall stones, it is not unreasonable to believe that 
similar findings in the feces might be of value. How- 
ever, apart from the factors that make for error in 
the interpretation of the presence of crystals and 
pigment in the bile drainage, one must not overlook a 
possible error in the feces examination due to in- 
testinal changes which might tend to precipitate 
either calcium bilirubinate or cholesterin or both from 
the bile which was free from precipitation as it flowed 
into the duodenum from the common bile duet. The 
scope of the present report precludes a detailed con- 
sideration of the chemical changes in the bile that 
might occur in the lower intestinal tract. 

*From the Lxiboratorics of the GrniUinte Hospital of the Unlvcreity of 
Pennsylvania, Philadelphia. Pa. 

This research was aided by funds obtained from the Julia M. Ketm 
Research THind. 
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The occasional presence of calcium bilirubinate, 
cholesterol or both in routine feces examinations led 
to the present study. Over an approximate three year 
period, 2003 stools were examined, in G7 of which 
calcium bilirubinate, cholesterol crystals or both were 
found. In many instances the stools c.nme from 
patients who were in the hospiUil for .study of some 
condition unrelated to the biliary tract. Table I repre- 
sents a summary of our results. 

DISCUSSION 

In reference to the group in which calcium bilirubi- 
nate alone was found in the feces, e.vcluding un.studieil 
and doubtful case.s, cholelithiasis was confirmed in 18 
(72 per cent) of the remaining 25 cases. There were 

Table I 

Su7>imarii of the CT imtanccs in 51 cn.sc.s in which 
calcium bilirubinate pirjnicnt, cholcatcrol crystals or 
both were found in the feces examination 




i 

to 

Confirmed 

uholrlithiaiii^ 

(2) 1 
Not 1 

Confirmc^l 

(3) 

Doubtful 

I (4) 

! Not 

1 Studied 

ripment 

nt 

IS 

T 

2 

T 


14 

1 

r. 

0 

7 

Both 

3 

0 

0 

2 

1 

ToUl 1 

r.i 

19 

13 

4 

1 

13 


(1) CbolclUhlnsIs : l.c.. opcmtlon. necropsy, pwltivo flat plate of nb- 

domcn, or dcmonstmllon of ptonw by the Graham X«ray study. 

(2) Cholclithin'^iii not ■ confirmcfl; l.c., normal Graham X-ray study, 

operation in which inspection of the pall bladder failed to 
reveal cholelithiasis, or nenatlve necropsy findings. 

(3) Cholelithiasis doubtful: l.c., non-functionini: pall bladder by 

Graham test but stones not demonstrated on the plates, patient 
not operated upon, or ctystnls and plpmcnt found in the bile 
drnlnape but no X-ray or operative confirmation. 

(4) ralfent not studic^l; i.c., patient in the hospital for some con- 

dition unrelated to the pall bladder and the pall bladder was not 
invrstipnted. 

seven cases in which the diagnosis of cholelithiasis 
was not substantiated. 

Apart from cholelithiasis, two mechanisms may. ac- 
count for the presence of c.alcium bilirubin pigment in 
the bile and consequently in the feces: 

1. Sudden release of noncalculus mechanical block 
of the main bile ducts, such as might result from com- 
pression of the ampulla of Vater by edema or inflam- 
mation of the head of the jiancrcas. In one of our 
cases lymphosarcomatous infiltration of the adjacent 
structures undoubtedly was responsible for the 
common duct obstruction since a prompt recession of 
the jaundice followed epigastric irradiation and the 
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roentgenologist repoi-ted a marked decrease in the size 
of the previously widened duodenal sweep. 

2, An increase in the serum bilirubin secondary to 
increased hemolysis may give rise to calcium bilirubi- 
nate in the bile in the absence of biliary pathology. 
That mechanism is suggested in two of our cases, i.e. 
primary pernicious anemia, and Case 21, an acute 
heraoclastic crisis of a sickie cell anernia. 

Of the seven cases in which the' diagnosis of choleli- 
thiasis W'as not confirmed there remain three cases in 
which the feces calcium bilirubinate pigment could 
not be explained, i.e., one case of typhoid fever and 
two cases of duodenal ulcer. 

In a number of instances in the present series, the 
first intimation of possible gall stone disease was the 
finding of calcium bilirubin pigment in the feces of a 
patient in whom that diagnosis was not suspected. 

It is not without puipose to ui'ge that the examiner 
be thoroughly familiar with the microscopic appear- 
ance of calcium bilirubinate pigment. Typical pigment 
is so characteristic in appearance that there is little 
excuse for confusing it with the vegetable pigments 
that are commonly present in the feces. Questionable 
pigment or indeterminate microscopic appearances 
never should be reported. Typical cholesterol crystals 
are so characteristic that there is even less excuse for 
error in their identification. 


Of 14 cases in which cholesterol crystals alone weie 
reported in the feces, there was only one case in which 
the diagnosis of cholelithiasis was confirmed. Seven 
of the cases, however, were not studied for choleli- 
thiasis. , . , , . 4 - 

There were only 3 instances in which both crystals 
and pigment were reported in the stools. One case 
was not studied for cholelithiasis and in two cases the 
findings were doubtful. 

CONCLUSION • 

The presence of calcium bilirubin pigment in the 
stool should suggest further study of the patient to 
rule out cholelithiasis. The above findings are being 
repoifed in the hope that some more definite appraisal 
may ensue from study of larger groups of cases. 
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B efore physicians can hope to prevent or modify 
various anomalies of gastric secretion they must 
know all of the factors controlling it. At the present 
_ time considerably more is known about the various 
mechanisms which initiate and maintain the secretion 
of acid than about the factors which inhibit acid se- 
cretion and regulate the gastric secretory curve. 

In previously reported studies on animals (1, 2, 3, 
4) it was shown that there are at least two mechan- 
isms which are of great importance in regulating the 
gastric secretorj- curve, namely ‘‘acid inhibition” and 
duodenal regurgitation. 

Acid inhibition controls the amount of acid secreted 
and functions as follows: As the acidity of the gastric 
contents increases a certain threshold value is finaiiy 
reached at which the rate of acid secretion is greatly 
reduced, or in some instances almost completely in- 
hibited. As the rate of acid secretion is reduced there 
is no reduction in the strength of the pure acid se- 
cretion; ft is simply reduced in amount. Acid inhibi- 
tion controls primarily the acidity of the gastric 
contents (cc. of acid secretion per 100 cc. of gastric 
contents). I t is quite independent of duodenal regurgi- 
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tation and can keep the acidity of the gastric contents 
within noiTTial limits even in the complete absence of 
duodenal regurgitation (4). 

Duodenal regurgitation becomes most pronounced 
near the end of the gastric secretory curve and results 
in the entrance of non-acid duodenal secretions into 
the stomach. By dilution and neutralization (prima- 
rily the former) the duodenal seci’etions lower the 
acidity of the total secretions which enter the stomach. 
Duodenal regurgitation always results in a lowering 
of the acidity of the total secretions entering the 
stomach beloRT the value attained before duodenal -re- 
gurgitation begins. Its effect upon the acidity of the 
gastric contents is variable and depends upon the I'e- 
lationship between the amount and acidity of the 
ga.stric contents, the rate of acid secretion and the 
amount of duodenal secretions regurgitated. 

_ The present paper presents a study of the mechan- 
isms of acid inhibition and duodenal regurgitation in 
the normal human subject. 




(A) Methods of Study 
In each subject the noma! gastric secretory curve 
was first established by performing several experi- 
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ments in which the standard aqueous (1) two per cent 
Liebig’s extract test meal containing 15 mgm. of 
phenol red per liter was used as previously described 
(5, 6). Tivo per cent Liebig’s extract meals with 
various acidity values were then used (2). Two types 
of experiments were pei'formed as follows : 

1. The standard merJ containetl from 18 to 24 cc. of N/lO acid per 
200 cc., but for convenience it wiJJ bo referred to as the aqueous meal. 

2. In preparinfr the acid test meals a 4 per cent Liebitr’s e.xtmct 
meal containing 30 mpm. of phenol re<l per liter wns first prepawxi 
and then mixed with an equal volume of an aqueous hydrochloric acid 
solution twice the strength of the final value desired. In calculatint: 
the strength of acid to be used in dilutini: the 4‘;c meal, it was of 
course necessary to make due allowance for the acidity of the 4 per 
cent meal itself. 


Type I. The fasting stomach was first thoroughly 
lavaged with 300 cc. of the acid meal to be used. After 
removal of the lavage 800 cc. of the acid meal were 
introduced by gravity as previously described (G). 
Ever 3 ' fifteen minutes until the stomach emptied the 
contents were thoroughly mixed and a sample (35 cc.) 
removed. 

Type II. In the majority of experiments the stomach 
was first stimulated by using the two per cent aqueous 
test meal. After the secretion of acid had reached a 
high rate, the aqueous meal was removed and the acid 
meal introduced. This tMie of experiment is much 
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Pig. 1. Shows a series of experiments on the same subject. Full description is 
given in the te.xt. The height of the columns shows the cc. of total secretions per 100 
cc. of gastric contents. The black portion represents the cc. of acid secretion and the 
white portion the cc. of non-acid secretion. The dots and solid lines sliow the acidity of 
the total secretions expressed as cc. of N/10 HCl per 100 cc. These insignia are the. 
same in Figs. 2 and 3. 
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more significant than Type I because acid inhibition 
must normally exert its effect at a time when acid is 
being secreted at a high rate. The details of procedure 
were as follows : The resting stomach was thoroughly 
lavaged with 300 cc. of the aqueous meal, the lavage 
was then removed and 800 cc. of aqueous meal intro- 
duced. The aqueous meal was allowed to remain in the 
stomach for from 30 to 45 minutes at which time it 
was removed as completely as possible and the stomach 
thoroughly lavaged ndth 300 cc. of the acid meal to be 
used. After thoroughly mixing, the lavage was com- 
pletely removed and 800 cc. of the acid meal intro- 
duced. Samples (3S cc.) were removed every fifteen 
minutes. 

(B) Resulis 

Fig. 1 shoivs a series of experiments on the same 
iitdividual. Graph 1 shows the average of 7 experi- 
ments in which the aqueous Liebig’s extract test meal 


was used. It is seen that the acidity of the gastric 
contents, expressed in terms of the pure acid secretion, 
reaches an average maximum of 53 cc. (equal to 90 cc. 
of N/10 HCl per 100 cc.), after which it remains 
almost constant until emptying occurs. 

Graph g shows an experiment in which 800 cc. of a 
0.058 normal acid test meal were used. It is seen that 
the amount of acid secretion per 100 cc. of gastric 
contents is practically the same as with the aqueous 
meal. In other words 0.058 normal acid is definitely 
below the threshold value and exerts no inhibiting in- 
fluence on acid secretion in this individual. 

Graph S shows an experiment in which an 0.102 
normal acid meal was used. It is seen that the amount 
of acid seci-eted is definitely reduced, the maximal 
amount being less than one-third the average amount 
secreted with the aqueous meal. 

Graph U shows an experiment with an 0.118 normal 
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acid meal. When compared with the aqueous meal it 
is evident that marked inhibition had occurred. When 
compared with the 0.102 normal acid meal, however, 
it is seen that definitely more acid was secreted when 
the acid meal of higher strength was used. This has 
often been observed and it indicates that the threshold 
for acid inhibition had shifted and was higher in ex- 
periment 4 than in experiment 3. 

Graphs 5 and 6 show two experiments in which the 
aqueous meal was introduced first and allowed to re- 
main for 45 minutes. After removal of the aqueous 
meal the acid meal was introduced. It is seen that 
marked and rapid inhibition of acid secretion occurred 
in spite of the fact that the rate of acid secretion had 
been very high with the aqueous meal. 

Graphs 7 and S show two e.\'periments in which the 
acid meal was introduced first and allowed to remain 
in the stomach for 45 minutes. After complete re- 
moval the aqueous meal was introduced. It is seen that 
the inhibitory effect terminated very promptly after 
removal of the acid meal, there being no hang over 
of the inhibitory action. This fact, plus the rapidity 
of the onset of acid inhibition, suggests that acid in- 
hibition occurring in the stomach is a reflex rather 
than a hormonal mechanism. 

Fig. 3, Graph 1 (upper third) shows the average of 


three e.\'periments in which 800 cc. of the aqueous 
meal were used. 

Graph 3 (upper third) shows an e.xperiment on the 
same subject in which 800 ce. of an 0.058 normal acid 
meal were used. It is seen that an acid meal of this 
strength produced a very definite decrease in the rate 
of acid secretion in this subject. (Compare with the 
subject shown in Fig. 1 (Graph 2) in whom this 
strength of acid caused no inhibition). 

Graph S (upper third) shows an experiment on the 
same subject in which 800 cc. of 0.079 normal acid 
meal were given. A definite decrease in the rate of 
acid secretion is again observed which appears to be 
slightly more marked than with the 0.058 normal acid 
meal. 

Graph J, (upper third) shows an experiment on the 
same subject in ■which 800 cc. of an 0.10 normal acid 
meal were given. When this experiment is compared 
with the others performed on the same subject, it is 
seen that the decrease in the rate of acid secretion 
was very pronounced and definitely greater than it 
was with the 0.058 and 0.079 normal acid meals. In 
this subject there is evidence of a progressive de- 
crease in the rate of acid secretion as the strength of 
the acid meal is increased. 

Graphs 1 and 3 (middle third) show two experi- 
ments on another subject. In Graph 1, 800 cc. of the 
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aqueous meal were first introduced and samples re- 
moved every 16 minutes for 46 minutes, at which time 
the aqueous meal was compietely removed and 800 cc. 
of an 0.10 normal acid meai introduced. The decrease 
in the rate of acid secretion in this subject is seen to 
be more pronounced than in any others previously 
shown. In Graph 2 a somewhat different type of ex- 
periment was performed. 800 cc. of tlio aqueous meal 
were introduced and saraple.s removed every 15 
minutes for 45 minutes. The stomach was ^then 
emptied and 260 cc. of contents (meal plus secretions) 
were removed. The stomach was then lavagod with 
the acid meal and 260 cc. of acid meal introduced and 
samples removed ev'ery 15 minutes for 45 minutes. At 
the end of 45 minutes the stomach was emptied, the 
total volume of contents (meal plus secretion) removed 


the Gastric Secretory Curve 

but the inhibitory effect i.s definitely less than in the 
subject shon-n in the middle third. 

Fia. S shores a smes of cc:pcnmeriis on the^ same 
subject. Graph 1 show.s the average of 4 e.xperiments 
in vvhich 800 cc. of the aqueous meal were used. 

Graph 2 shows an experiment in which 800 cc. of an 
0.119 nomal acid meal were given. The decrease in 
the rate of acid secretion is seen to be very pro- 
nounced. , 1 . onr> 

Graphs S, 4 and S show experiments in which 800 

cc. of the aqueous meal were introduced and allowed 
to remain for 80 minutes at which time the aqueous 
meal was removed and acid meals introduced. A defi- 
nite decrease in the rate of acid secretion occurred in 
all experiments. The decrease was most pronounced 
with the O.IOG noi'mal acid meal (Graph 3). In the 
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Fie. 4. Shows a series of experiments on a subject with a high latc of acid se- 
cretion noth the pylorus open and with the pylorus blocked by meiins of a balloon. The 
upper half shows the acidity (cc. of N/10 HCl per 100 cc.) of the secretions entering 
the stomach. The lower halt shows the avernge percentage composition of the secretions 
entering the stomach. 


being 25 cc. In this e.xperiment the volume of gastric 
contents was the same in the 45 minute aqueous 
sample and the 15 minute acid sample. Also the total 
volume of gastric contents in the 45 minute acid meal 
sample was about one-tenth the volume of the 45 
minute aqueous meal sample. This experiment provo.s 
conclusively that the smaller amount of acid secretion, 
per 100 cc. of gastric content, observed with the acid 
meals is not due to the fact that the acid meals left 
the stomach more slowly and hence caused a lowering 
of the amount of acid secretion simply by dilution 
with a greater amount of test meal. This point will 
be discussed in greater detail later on. 

Graph 1 (lotcer third) shows an experiment on an- 
other subject in which 800 cc. of the aqueous and acid 
meals were given. A marked decrease in the rate of 
acid secretion occurred wlien the acid meal was given. 


experiments with the 0.10 normal and the 0.098 normal 
acid meals (Graphs 4 and 5) tlie decrease was much 
h.y marked so that at the end of GO minutes (with the 
acid meals) the amount of acid secretion is about the 
same as at the end of 80 minutes with the aqueous 
meal In general this subject had a rather high 
thrc.shold for acid inliibilion. 

DISCUSSION OF ACID INHIBITION 
In expoidmont.s on acid inhibition it is very im- 
portant to be certain that the acid meal does not leave 
the stomach at a much slower rate than the aqueous 
meal because If this occurs the decrca.se in the amount 
of neid .seci’clion, per 100 cc. of gastric contents nnv 
he due to the fact that the acid secretion is dilS 
with a nrger amount of test meal. In (he experiments 
shown HI Figs. 1, 2 and 8, tlio emptying timS wa.s iile 
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same with the acid meal as with the aqueous meal; 
hence this factor was eliminated. In the experiment 
shown in Fig. 2 (Graph 2, middle third) this factor of 
greater dilution of the acid secretion v;as eliminated 
by a special type of experiment as described above. In 
dogs, acid test meals leave the stomach much slower 
than aqueous meals, the increase in the emptying time 
being directly proportioned to the strength of acid 
meal used. Because of this fact it was necessary, in 
previous work on dogs (1, 2) to use an entirely differ- 
ent type of statistical analysis to demonstrate the 
phenomenon of acid inhibition. 

The effect of acid test meals on the amount of non- 
acid secretion entering the stomach is somewhat ir- 


viduals. For example, an 0.058 normal acid meal may 
cause definite inhibition in one subject (Fig. 2, Graph 
2, upper third) and no inhibition in another (Fig. 1, 
Graph 2), while the degree of inhibition with an 0.10 
normal acid meal shows great variations in different 
subjects. In general subjects who have high acid 
values with the aqueous meal show less acid inhibition 
than those who have low values. From this it follows 
that the threshold value for acid inhibition may be an 
important factor in determining whether a subject 
will have a high or low acid curve. 

The rapidity with which acid inhibition occurs and 
the fact that an acid test meal shows no hang over of 
the inhibitory effect (Fig. 1, Graphs 7 and 8) suggest 



Fig. 5. Shows a series of experiments on a subject with a low latc of ncid secretion 
with the pylorus open and witli the pylorus blocked by means of a balloon. The upper 
half shows the acidity (cc. N/10 HCl per 100 cc.) of the secretions entering the 
stomach. The lower half shows the average percentage composition of the secretions 
entering the stomach. In the experiments marked (N) the subject was nauseated but 
did not vomit. 


regular. It is either reduced almost as much as the 
acid secretion or else unchanged. It is practically 
never increased. In dogs it is usually unchanged (1). 

The acidity of the total secretions entering the 
stomach shows irregular changes when acid inhibition 
occurs, the irregularity depending upon the changes 
in the amount of non-acid secretions in relation to the 
acid secretions. In experiments on dogs (1) it was 
possible to show quite definitely that when acid in- 
hibition occurs, the concentration of the pure acid 
secretion is unchanged, the total amount of acid se- 
creted is simply greatly reduced. The present experi- 
ments indicate that this is also true in the human 
subject. 

The present experiments show quite clearly that the 
threshold for acid inhibition varies in different indi- 


tliat acid inhibition, ovipinating iu the stomach (J), 
is brought about through nerve impulses and not by 
a hormone liberated into the blood stream. 

In summary it may be stated that ncid inhibition 
controls primarily the acidity of the gastric contents 
(cc. of ncid secretion per 100 cc. of gastric contents) 
by regulating the amount of acid secreted. 

DUODENAL REGURGITATION 
(A) ■ methods 

The stomach was blocked off from the duodenum by 
means of the balloon of a Jliller-Abbott duodenal 
lumen tube (4). The balloon was placed practically at 

3, Previous experiments on doffs (2) showeti thnt the presence of 
ncid^ in the upper intestine inhibits the intestinal phase of jinstric fo- 
eretion. The evidence suKcestetl thnt this efTect was possibly due to 
the liberntion of a hormone from the upper intestine. 

4. Wo used tile typo with the perfomtiona distal to the balloon. 
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the pyloric spliiiicter so that Oie lip of the lube was 
in the bcpinniiifr of the duodenum. The ordinary 
Levine tube was inserted through the nose into the 
stomach and the pnatric .samples collected in the usual 
manner. It was very ditlkult to jierform satisfactory 
experiments because of the followinp fact.s; (1) U 
was often impos.sible to keep the balloon in the correct 
twsition since if fended to Ik,- repurpitated back into 
the cavity of tlie stomach or to move on down the duo- 
denum. When the latter event occurred a blocked 
sepment of duodenum was connected to the stomach 
and since the tube kept the pylorus open larpe amounts 
of duodenal secretion.s would repurpilate into the 
stomacli. (2) Distention of the haliivm sufi'u'ient to 
prevent pas.sapo of men! or duodenal secretion.s around 
it often caused nausea and vomitinp whicli necessi- 
tated tonninatinp the esiierimenf. (;>) It often 
hnpi>encd that tiie pylorus relaxed propre.s.sividy a.s the 
experiment I'ropre.ssed and allowed pa.s,snpe of meal 
and duodenal .secretions around the bniloon. 

The details of the technhjue were a.s follows; After 
the balloon of the .Miller-Ahhott tube uvi.s in the 
correct position, the Levine lube was passed Ihroiiph 
the no.'e in the usual manner. tlOfi cc. of the test meal 
Were then introduced and the stomach thnroiiphly 
washed. The havapn' ua.s then corripletelj’ removed and 
the a((uenu.s two per cent Liehip'.s extract ti.sr meal 
introduced. Since no emptyinp wcurred durinp the 
experiment the amount of test meat used was rediireil 
to .JOf) cc. Gastric samples were withdrawn every 
fifteen minutes. The .sonir nniomit of pnstric contents 
was removed ever>' fifteen minutes and was of such a 
(luantity that the stomach was emptied fu (be .same 
fimr pirvittu.thj ohumyd on (hr ruUjrrt iritli (hr 
liylonia nprn. Durinp the test, duodenal contents were 
fiwiuentiy withdrawn Ihmuph the Miller-Ahiiott tube 
and (e.sted for iiheriol nsl to see whether any lest meal 
was fi.'issinp the balloon. The pa.strie .“ample.s were 
tested for bile by (he I’etteiikofer test. It wa.s often 
found that .small amoiirit.s of meal jiassed into the 
diiodenutn and .small amoiint.s of duodenal .secretions 
enterwl the stomach Init when this occurred to only a 
.slipht depree the experiment was ron.sidered .satis- 
factory. 

tfl) /.’rsii/fx 

Two .sulijeofs Were seleeteil for intensive study. On*' 
suh,iecl had a hiph rale of acid secretion atid the other 
a comiiarativdy low rate. 

rile oddity of (he rtnnfnr rniiti iitx fmeal jdiis se- 
cretions). in these experiments with the iiylonis 
doFcd. cannot lie compared with the aridity of tin- 
i/'ixtrir rnnicnix in e.vperiment.s on the .same .suhject 
with the pylorus open beeau.se ividely diirerent 
amounhs of (e.st meal are jireseiit in the .stomach to 
dilute the arid xecirtinn. Tlih in due not only to the 
fact that cmiilyini' did not occur in oxperiment.s with 
the pylorus blocked but al.«o to the fact that dilleri'nt 
amounts of meal were inlrodiieed into the .stomach. 
fUnervn-, the ndditif and ronijioxilioit nf (fir (otnt ir- 
rrrtinn.i niti rinri (hr xtomarh nrr indr/tnidnd of (hr 
nmonnt of irxi rural In (hr xtonmrh and are Htn'rtlif 
rionpnyahlr in (hr fn'o acts of rx/irfdmrntx. 

Kip. 4 shows 7 experiments with (lie pyloru.s oiiei, 
and G txporijnenlH ^vith t)iu pyloni.s on (hi* 

subject with the hiffh ratr of nedf) fimvtinn. In (ho 


upper part of the fipuro the acidity of the total .se- 
cretions enterinp the stomach is .shown under the Uvo 
conditions. With the pylonin oprn the aridity of tlie 
total secretions reaches its jienk in the first or second 
fifteen minute period after which there is a propres- 
sive decrease until the stomach empties. W ith tlie 
pnhrns Worked the acidity of the total .secretion.s ri.ws 
rapidly to u hiph value and remains at this level uiuil 
the stomach is emptied. In the lower part of the fipnre 
the per cent of acid and non-acid secretion in the tnuil 
.si'crction enterinp the stomach is shown. U ith the 
pvinrnx oprn there is a propressive increase in the per 
cent of non-acid secretion until in the last .sample.s the 
non-acid secretions averapo 40 per cent of the total 
si-cretions. li’tl/i (fie pidoni.s hluchrd the l>er cent of 
non-acid secretion remained practically con.slanf, after 
the first fifteen minute perii’xi. and avorapeil aliout 10 
per cent of the total secretion enterinp the stomach. 

Thesntijcct with the loir rofe of acid si'cretion (Fip. 
ft) showwl virtually the .same fmdinps. However, due 




lion.s of intrapastrie oripiii wert> of nlntivihj more 
imjsiriance; hence 'it is .•■■ccn that the acidity of the 
total ri'cfettons doe.s not rise .os hiph, when the jwK'rus 
is lilwkiHl, as it did in the suliject with the hiph rate 
of acid secretion. The two experiments mnrVud IN') 
are Very iusiructivc. In these the suhjivt w.o.s nau.se- 
ated durinp the entire, ivritol hut did not vomit. Wlien 
the pylorus was open the nnu.“ea re.siilteil in the re- 
piirpifafion of larjre ainomit.s nf non-acid duisieiin! se- 
cretions which mindly lowered the acidity of the fof.'il 
.secretions. When the pylorus was blocked, however, 
the naii.sea re.siilled in practically no increa.se in the 
non-acid secretions of intrap.istrie oripin: hence the 
acidity of (lie total serridions remained hiph. Jn thks 
.subject, with the pylorus ojani, the non-acid secretions 
averaped ill per rent of the total seeretioti.s in the hist 


.snmple.s olnaiiied. while with the pyloru.s bhvkeil the 
lum-.'H'id secretions a\eraped only lljs iM*r cent of the 
total .secretion at the same perhsl. 


DLSGU.SSION OK DUODKN'AL KKGUKGITATION 

The ahovi' oxperinienl.s show very delinilely that in 
the two subjects studied duodenal secretions normally 
repuiTitatcd into tbc stomaeli amt lowi'mi the .aeidiiy 
of the total Mrrelion.s by dilution and neutraliiUition. 
When duodenal repurpitatioii was prevented the iion- 
aeid .secret ions of Intraira.strie oripin wen- too .snml) in 
jimoiint to cause .a definite decrease in the acidity of 
the total .s(s-relions. When the rate of acid .sia-n-lioii 
is foie, the mm-aeid .secretion.s of intrnp;e,lr!c oripin 
are of rilniirilp more importanee than wlien tlie rate 
of acid secretion is hiph. 

It in <iuite protmlile that the amonnt of duodena) 
secretions remtiritaled and the amount of non-acid 
.sem'lioni! of intrapastrie oripin may Isilh vary in 
ditroi-eiit suhjeels; hem-e. broad peneralirntions are 
not justified on the basis of experinii-nts on two .snti- 
jects. However, the present e.xperlment.s .show very 
clearly that duodenal ri.-purpitation is ,-i normal event 
and that its eltief effect is to lower the acidity of the 
total sis-relinns enterinp the .stomach. 

In pn-vionsly reported e.xperiments (4) dop-i were 
•studied before and afu-r the Mimn-Williuinson rmer- 
ation III wliirii ij,,. duodenal si-rretions arc drained into 
the (eriniinil ileunu These expevimeiUs pave ver.ults 
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which were practically identical with the present ones 
on human subjects. 

GENERAL DISCUSSION 

Acid inhibition controls primarily the acidity of the 
gastric contents (cc. of acid secretion per 100 cc. of 
gastric contents). In previous studies (4) it has been 
shoMTi that acid inhibition can control the acidity of 
the ffastric contents when duodenal regurgitation is 
entirely prevented. 

Duodenal regurgitation controls primarily the 
acidity of the total secretions entering the .stomach 
and may or may not influence the acidity of the gastric 
contents. 

It is quite likely that the relative importance of 
these two mechanisms may vary in diflerent normal 
subjects. In disease it is theoretically possible to have 
failure of one mechanism but not of the other. If 
duodenal regurgitation did not occur but if acid in- 
hibition was normal, then the secretory curve would 
show a high and maintained value for the acidity of 
the total secretions entering the stomach, but a normal 
value for the acidity of the gastric contents. On the 


other hand, if duodenal regurgitation was normal, but 
if acid inhibition failed to function, then the secretory 
curve would show a normal behavior of the acidity of 
the total secretions entering the stomach but a high 
value for the acidity of the ga.stric contents. These 
anomalies of the gastric .secretory' curve have been 
produced under e.vperimental conditions in dogs (7), 

SUJI.MARY . 

Acid inhibition and duodenal regurgitation have 
been shown to play important roles in the regulation 
of the ga.stric secretory curve in the normal human 
subject. 
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Treatment 


A Note on the Use of Nitroglycerin in the Immediate Treatment 
of Acute Non-Hemorrhagic Pancreatitis* 


By 

ROBERT ELMAN, M.D. 

ST. I.OUIS. MISSOURI 


T here is an increasing tendency to treat acute 
pancreatitis at least during the acute attack by 
non-operative means, particularly when the seizure is 
known to be of the transient type, which has been de- 
signated bj' various terms such as acute inter.stiti.al, 
edematous, or non-hemorrhagic pancreatitis (1). Al- 
though there is ample evidence that the attack ulti- 
mately subsides often within a few hours or days 
there has been no specific therapy designed to relieve 
the lesion causing the severe .symptoms. This is due 
to the fact that the pathogenesis is still unestablished. 
One of the theories, however, assumes that there is a 
reflux of bile into the pancreas due to spasm of the 
sphincter of Oddi, thus provoking an acute inflamma- 
tion of the pancreas; the evidence in favor of this idea 
has been discussed elsewhere (2). If this theory is 
correct, relaxation of the sphincter of Oddi should 
prove effective in relieving symptoms. Recent obser- 
vations on the human biliary- tract have shown that 
at least two pharmacological agents are of influence, 
i.e., morphine increases whereas the nitrites decrease 
spasm of this muscle. (Best and Hicken (3), Doubilet 
and Colp (4), McGowan, Butsch and Walters (5)). 
These findings explain the frequent failure of mor- 
phine to relieve pain in these patients; they likcwi.se 
point to the nitrites as an effective therapeutic agent 
in its treatment. In a recent known case of acute in- 
terstitial pancreatitis the use of nitroglycerin was so 


*From the Department of Surcery, Wnshincton University School 
Jttedicine and Barnes Hospital. SI. Louis. Missouri. 


effective in relieving the attack that it seemed im- 
portant to de-'cribe the observation. 

The patient, a 21 year old, unmarried, female, had had 
severe attacks of epigastric pain associated with nausea 
and vomiting for many years. .An appendectomy was 
performed without influencing the frequency of the at- 
tacks which varied in intensity but were often absent for 
months at a time. During one very severe attack she was 
admitted to Barnes Hospital where slip showed a tremen- 
dously (5 -h normal) high value of blood amylase, which, 
however, returned to normal with subsidence of the seizure 
which lasted .10 hours and was uninfluenced appreciably 
by any sedatives. During her stay a definite Head zone of 
hyperesthesia was made out over her left hypochrondrium. 
She was discharged and remained well except for oc- 
casional attacks lasting only a few hours. Cholccystogram 
showed a normal shadow. 

On February 10, 1938, she had another very severe at- 
tack in all respects the same ns the one for which she was 
hospitalized 2 years previously-. I saw her at home and 
examination was identical with the findings during her 
former seizure. She was immediately- allowed to inhale 
the contents of one ampoule of amyl nitrite and at five 
minute intervals 1/200 grain tablets of nitrogly-cerin were 
allowed to dissolve under her tongue. By- the time the 
third tablet was given tlie pain was practically gone and 
within a half hour tlie patient was entirely comfortable 
and later felf asleep and slept all night. 

The response to this medication was so dramatic 
that it would seem to be indicated in selected patients 
su.spected of having this disease, which, as has been 
pointed out (1) often masquerades as biliaiy colic. 
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perforated peptic ulcer or intestinal obstruction. In 
this connection it is of interest to note that glyceryl 
nitrate (nitroglycerin) has been used therapeutically 
in biliary colic by Best and Hicken (3) who observed 
emptying of the common duct (visualized by opaque 
oil) within 10 minutes after placing 1/100 grain of 
this drug under the patient’s tongue. 
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We recently saw a patient with migraine whose at- 
tacks appeared to be stopped for three months while 
she was taking emmenin. They didn’t come back until 
three months had lapsed after she stopped taking the 
medicine. Whether this effect can be secured often or 
not we cannot tell. 


Many physicians are much afraid of barbiturates, 
fearing that they wili produce habituation. It is doubt- 
ful if a barbiturate ever produces typical withdrawal 
symptoms. In our experience the only thing that 
happens on withdrawal is that the patient cannot 
sleep, but this is not surprising. Usually all one has 
to do is to switch to chloral or paraldehj'de, and all is 
well. In 1937, Swanson, Weaver and (jhen made ex- 
tensive studies on dogs which indicated there is no 
habituation after the prolonged use of sodium atnytal. 
This agreed with the results of similar studies made 
by others. 

NEW TREATMENT FOR WORBIS 
Recently a man and wife came from South America 
complaining of nervous troubles. The man's stools con- 
tained ova of Ascaris lumbricoides together with some 
amebae. The m'fe’s stools showed only the amebae 
and some Trichiuris. The man had to be given t%vo 
courses of hexylresorcinol before a few wonns could 
be obtained, and he found the treatment pretty hard 
on his digestive tract. The wife was given six tablets 
of treparasol and without purgation or discomfort she 
promptly passed several Ascaris. The conclusion of 
the two patients was that treparsol was by far the 
more satisfactory treatment for the worms. ' 


Another patient was seen with a tapewoim, the 
head of which had hung on in spite of many etfmt 
on the part of physicians to dislodge it. The 
happened to come in off the desert one day tiemen 
dously thirsty so that he downed about a gallon of loot 
beer whereupon the worm promptly gave up and came 


On rare occasions, one will see a patient with a 
tachycardia which is practically constant with a rate 
around 120. We have seen two such cases in which out 
of many drugs tried the only one that had any effect 
was gynergeiv. In small doses this brought the pulse 
rate do^Y 3 l to about 90 a minute and gave the patient 
great comfort. It is questionable, of course, how long 
the use of the drug could be kept up. The fact that 
gynergen helped in these cases suggests that the cause 
was an overly active cardiac accelerator.nerve. 


UNCOMFORTABLE REACTIONS WITH 
NICOTINIC ACID 

Not every physician has been warned that in some 
persons the first dose of nicotinic acid will produce a 
reaction which is so unpleasant and so startling that- 
the patient will think he is going to die, and the doctor 
may be inclined to agree with him. It would doubtless 
be well to warn sensitive patients that within a few 
minutes after swallowing the first pill of 50 mg. they 
may feel an intense burning all through the body. In 
a patient just seen the reaction faded out in about 
three hours ivithout any medication. It might be well 
to begin always with a small dose to see if the patient 
has an idiosyncrasy to the drug. 

Nicotinic acid should be tried in all puzzling cases 
of diarrhea because occasionally it will promptly bind 
the bowel so that the patient will return in a few days 
asking for a laxative. 

In the Proceedings of the Royal Society of Medicine 
for August, 1938, Glover summarized a study of 
tonsillectomy in England and Wales. His conclusion 
is that it is a little difficult to believe that among the 
mass of tonsillectomies performed today all subjects 
for operation are selected with much discrimination. 
He could not avoid the conclusion “that there is a 
tendency for the operation to be performed as a 
routine prophylactic ritual for no particular reason 
and with no particular result.” 


Editorials 


A POWERFUL DEPRESSANT OF GASTRIC 
SECRETION 

the gastro-enterologist, one of the most hopeful 
-A and thought-stimulating papers published in recent 
years is that of- Gray, Wieczoro%vski and 1%-y in Science 
for May 26, 1939. As most clinicians know, Dr. Ivy 
and his associates have for some time been purifying 
and studying the substance now called enterogastrone 
which can be extracted from the mucosa of the upper 
end of the small bowel. It was shoivn in 1926 by 
Farrell and Ivy that the secretion in and the motility 
of a transplanted and denervated gastric pouch can be 


inhibited by the ingestion of fat. Evidently there is 
some substance in fat which can go through the blood 
and can exert a honnonal type of effect. Later in Lim’s 
laboratory in China it was found that this effect could 
be produced by a substance which can be extracted 
from the mucous membrane of the duodenum. 

Recently l\y and his associates have found that this 
substance, now called enterogastrone, consists of two 
SHbstences, one which inhibits secretion and the other 
which inhibits motility. 

Following the suggestion obtained from the work 
of Sandweiss, Saltstein and Farbman, who found that 
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extracts of prcKiiancy urine will prevent tlie develop- 
ment of jejunal ulcers in doKs previously subjected to 
the i\Iann-Williamson operation, Culmer, Atkinson and 
Ivy administered such extracts to doRs with a Pavlov 
pouch and found an immediate and sijrnificanl re- 
duction in pastric secretion. Necheles reported ex- 
traction from human urine of a suh.stance which 
inhihits pastric secretion, and Sandweiss and his 
associates also found that extracts from the urine of 
normal women is potent in jireventinp experimental 
ulcers in dops. 

Now, Gray, Wicczcrowski and Ivy find that extracts 
of normal male urine are hiphly iiotent in inhihitinp 
pastric secretion. Three milliprams of solid material 
obtained from loO cc. of urine contain one “entero- 
pastrone unit" which, wlien injected into a dop, will 
reduce pastric secretion by one-half. This material is 
approximately sixteen times as potent as the material 
which had previously been prepared from the duodenal 
mucosa, and fortunately it is much freer from un- 
desired constituents. Fortunately also, it ha.s been 
found that dops which had become refractory to in- 
jections of enterop-astrone prepared from the mucosa 
would still respond to extracts prepared from urine. 
It is fortunate also that the substance that is prepared 
from urine does not affert the motility of the stomach, 
and It is very fortunate that it is not injured by boil- 
inp for five minutes. As yet it is not known if this 
substance is the essential principle of the one that is 
obtained from the duodenal mucosa. 

Walter C. Alvarez. Itochester, Minn. 


THF EFFF.CTS OF Sl’LANCHNICOTOMY ON 
THE DIGE.'^TIVE TRACT OF MAN 

I N the Annals of Internal Medicine for .lune. I9:ts. 

Allen and Adson reported on "11 operations per- 
formed on !.)fi patients for the relief of hypertension. 
In these operations the splanchnic nerve.s on both sides 
were cut. In a number of instances there was a tempo- 
lary looseuinp of the bowels with throe or four soft 
movements a day. In many instances constipation was 
relieved. Flatulence or other sipms of disturbed ne- 
tivity of the dipestive tract were uniforndy absent. It 
seems obvious, then, that in man, much ns in cats and 
dops, the main symiiathetic nerves of the abdomen can 


be dispensed with without any resultant disturbance 
in health. 

In the rabbit double splnnehnieotomy i.s a serious 
operation with a hiph mortality. The animals usually 
sutfer with diarrhea and they lose tremendou.sly in 
weipht, probably because the hiphly important cecum 
is immediately emptied. Studies on such animals indi- 
cated that a normal brake-like action of the s.vmpa- 
thetic nerve.s had been removed. The Imwel was ex- 
tremely irritable, and the sliphtest touch could throw 
it into a spasmodic contraction. 

Walter C. Alvarez, Rochester, Minn. 


THE DANGER AND FOLLY OF GIVING A 
IIARIU.M MEAL TO PATIENT.^ WITH 
INTESTINAL ORSTRLCTION 
TV/' E have recently liecn impre.ssed several time-= 
with the need for pastro-enterolopist.s’ waminp 
their assistants never to pive a barium meal in the 
jireseiice of symptoms and sipns suppestinp intestinal 
obstruction. Time and ap'ain we have .seen such lack of 
thouphtfulne.ss on the part of some interne or n.s.sis- 
tant seal the fate of a poor patient. Perhaps the 
barium cominp down into an almost ■ ob.structed 
sepment causeil rom[ilete blockape with s.vmptoms .'•o 
acute that the surpeons could not operate, or moia' 
often iierhajis, in ca.ses of carcinoma of the colon, we 
have seen the patient lose his life lavaiise tlie surpeon 
had to (i]ien the Iiowel widely and sjiend much time 
dippinp out larpe feoaliths cemeiitni topether with 
barium. 

The sadde.st feature of man.v of the.se cases was that 
the carvinomatous olistruction could so easily have 
been felt and locatiNl if the interne had exidonn! the 
rectum with his finper or looked in witli the sipmoido- 
.scope. In other cases the obstruction could easily have 
been located with the help of a "llat film." or a film 
taken after pivinp the I'aticnt a teaspcKUiful of barium, 
or just enouph to outline the walls of the Isnvel. 

Finall.v, no roentpcnolopist should ever fill with 
barium the colon of a child with Hirschsprunp’.s dis- 
ease without personally sceinp to it afterward that the 
material was removtd. Disa.ster ha.s followed in some 
cases in which this precaution was not taken, 

Walter C. Alvarez, Ri'cliester. Minn. 
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Hill. Its Toxirilti and liclntioii In Disrnsr. liy O. 
H. Horrall, Chicapo, University of Chicapo I’ress, -Id.l 
pp., ions. Price ?1.00. 

T his is a splendid monopraph based upon a review 
of over 2,000 book.s and articles. As Horrall point.s 
out in the openinp chapter, it i.s a remarkable fact that 
from the dawn of history until the cominp of .scientific 
medicine in the 18th century, a larpe perceutupe of 
the diseases of man were supposed to he due to the 
presence in the body of toxic bile, citlier yellow or 
“black.” In fact, today, in our common speech we still 
say that a man is bilious or be is in a melancholy mood 
or he is choleric or wo say llmt cholera is rapinp in 
India. The Mexican patient in Los Anpeles when asked 
by his physician what the trouble is will commonly 
answer that ho has had a rusli of bile to liis brain. 


In this book Horrail summarizes evorytbinp lliat is 
rcnll.v known about the toxicity of bile and how this 
substance can injure tlie body. Tliero is no question 
that bile or its salts wlien present in exce.ss in the 
blood can produce injuries in man.v parts of tlie bod.v 
and can produce pt-ouliar .symptoms, Cnriousl.v. of 
late if has been found al.so that the presence of bile or 
of an injury to (he liver producinp jaundice will some- 
times' lirinp preat relief from pain. It can hrinp re- 
marknhle relief of distress to (he arthritic patient, 
and it can relieve mipraine. We can rememher yeai-s 
apo seeinp a hoy who liad been cured of a severe 
epilepsy by the establishment of a bili.iry fi.stula. 
When tlii.s fi.stula was closed the fits returned and the 
famil.v then asked that the common duct he drained 
apain. I’orhaps it was an observation of this sort that 
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caused Hippocrates to believe that 
mental depression was duo to the 
presence of black bile in the blood 
vessels of the brain. 

This is a book to be placed on the 
shelf of everyone who does research 
in the fields of digestive tract physi- 
ology, pathology and surgery. 

Erkrankimgcn Dcr Verdauiitipsoi'- 
panc — Third volume of the Handbuch 
dcr inneren Medizhu By Julius 
Springer. Edited by G. v. Bergmann 
and R. Staehelin. Published in two 
parts. Berlin, 1514 pp., 1938. Price 
117 RM (bound). 

One of the finest books ever written 
on the disea.ses of the digestive tract 
is this huge third volume of Berg- 
mann and Staehelin’s “Handbuch der 
inneren Jledizin.” It is now in the 
third edition. The two big books that 
make up the “volume” are beauti- 
fully printed and beautifully illus- 
trated. The reproductions of roent- 
genograms are excellent, and there 
arc some beautiful colored plnte.s. 

In the first volume one finds 
articles on teeth, the mucous mem- 
brane of the mouth, the tongue, the 
salivary glands, the esophagu.s, and 
the stomach. Again Dr. Katsch has 
taken mo.st of the responsibility for 
the articles on the stomach. Doctors 
Kalk and von Bergmann have helped. 
In the second volume one finds 
articles by Henning and Baumann on 
diseases of the bowel and the dia- 
phragm. Dr.s. Katsch and Brinck 
have written on diseases of the 
pancreas, and Dr. Stroebe and Dr. 
Schwiegk have written on the liver 
and the biliarj' passages. 

If a gastro-entorologist were to 
have to limit himself to one book, and 
if he could read German, this might 
well be the volume of his choice not 
only because of the enormous amount 
of information supplied but because 
of the extensive bibliographies at the 
end.s of the chapters. On rending here 
and there one is pleased to find many 
signs of up-to-dateness in the articles. 
All in all thc.se two volumes cannot 
be praised too highly. They are truly 
encyclopedic in quality. 

The Sururry of Pniv. By Rene 
Leriche. Translated and Edited by 
Archibald Young. Baltimore, Wil- 
liams & Wilkins Company, G12 pp., 
19.39. Price $0.50. 

One can perhaps get some idea of 
the value of this large book by noting 
that a surgeon as eminent and as 
busy ns Archibald Young of Glasgow 
thought it worth while to spend bis 
valuable spare time in translating it. 
As everyone knows, Leriche was one 
of the pioneers in the surgery of the 
sympathetic nervous system. Between 
1910 and the time of writing this 
book he performed 40 radicotomics or 
cord sections, 53 peripheral neuroto- 


mies, 201 retro-Gnsserian neurotomies 
or excisions of the Gasserian gang- 
lion, and over 600 operations on 
sympathetic nerves. 

As he says, neurologists have long 
neglected the study of the autonomic 
nervous sj'stem because the .syn- 
dromes produced by disease in this 
system were not obviously nervous in 
nature. Leriche believes that a more 
thorough understanding of the sympa- 
thetic nervous system will throw light 
on such puzzles ns the bilateral 
effects of many sympathectomies, the 
progressive spread of certain pains, 
their passage to the side opposite to 
that where they originated, the dis- 
turbing mental effect produced quite 
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I MuTOt’ (Guy's Hospital, London) 
j rn.tdc .in extensive study to find a product 
useful in overcoming excess acid in the 
stom.ich and one which could also he 
i used over long periods of time without 
the possible objectionable .side-effects 
more or less inherent to the administra- 
tion of soluble alkalies. 

ALignesium Trisilicate appepred to 
have more rapid and greater neutralizing 
.and absorbing effects on hydrochloric 
acid than any related silicates studied. As 
its antacid power (which is sustained for 
hours even in the presence of an excess 
I of .icid) is utilized, hydrated silica is 
liberated in a form having strong adsorp- 
tive aflinities for certain enzymes, fish 
food poisons and other substances. 

After rc-action with liydrochloric acid. 
Magnesium Trisilicatc' produces an in- 
soluble silicious gel. When lodged in the 
ulcer crater, this gel is thought to cstab- 


early by certain pains, and the ap- 
parcntlj’ thalamic localization, at an 
early stage, of certain post-traumatic 
pains. 

One good thing about this book is 
that Leriche has based it largely on 
his own experience, and he is not 
n.shamed of using the personal pro- 
noun. He believes that the impersonal 
book is often dull and boring. “The 
book which is destined to become a 
classic .... can only be a personal 
work in which the open mind of the 
author assorts itself, with the obvious 
desire of driving home an individual 
point of view. Such a book must bear 
the personal imprint of the wTiter.” 

Although the book runs to 512 


lish a local pepsin-frcc zone even when 
peptic digestion is proceeding freely in 
other parts of the stomach. 

M.agncsium Trisilicate docs not reduce 
the gastric reaction below the neutral 
point, nor is it absorbed, hence there is 
no possibility of its inducing an alkalosis. 
Since the general motility of the digestive 
tract is not disturbed, it docs not cause 
constipation or diarrhc.a. These features 
make M.agncsium Trisilicatc an antacid 
of choice in gastric hyperacidity. 

M.agnesium Trisilicatc Squibb is sup- 
plied in TVi-grain t.iblets in bottles of 
lOQ and 1000. The t.iblets arc slightly 
flavored with peppermint and are quite 
palatable. I'or literature giving indica- 
tions, dosage suggestions and further in- 
formation, address Professional Service 
Department, 745 Fifth Avenue, New 
York, N. Y. 


* MtHcIi, X.; lint. M. J. 20'>. 25-i. lOJf,. 
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pages, Leriche admits that he had to- 
leave out a number of subjects. He 
did not discuss the pains of tabetics 
because he no longer believes that 
they should be treated surgically. He 
didn’t discuss the pains of thalamic 
origin, or the pains of angina pectoris 
and herpes zoster because he didn’t 
laiow enough about them. 

Every neurosurgeon and every 
student of abdominal pain will want 
to read at least some of the chapters 
in this book. 


First and Second Interlinear Ger- 
man' Readers. By Meno Spann, 
Chapel Hill, University of North 
Carolina Press, 1038. 

One of the greatest handicaps of 
the phs’sician who wants to do some 
re.scarch and wants to keep up with 
what is going on medically in Eui-ope 
is the lack of a good reading knowl- 
edge of German. Almost every phy- 
sician today has had a few years of 
German in high school or college, but 
unfortunately most of the class-room 


time was taken up with the study of 
dry grammer, and ns a re.sult, the 
ability to road the language, which 
was really the only acquirement 
needed and desired by the student, 
was not attained. 

Wo have always wondered why 
teachers of languages have been so 
stupid and bullheadcd that they 
wouldn’t train students to read in the 
natural way of just having them 
read. If a boy of average intelligence 
were to read a language for four 
years ho would almost certainly bo 
able to go on reading. As it is today, 
he graduates with too small a voca- 
bulary for rending, too little of the 
feel of the language, and almost com- 
plete oblivion of the grammatical 
rules which he struggled over for 
four years. 

Not only do teachers of language 
object to the students learning to 
read hut they insist an putting a 
largo obstacle in his way. They in- 
sist with vehemence that he spend 
most of his time looking in tlie 
dictionary for meanings of words 
when all this time could be saved by 
supplying texts with the meanings of 
the words printed interlinear]}'. The 
grammer could then be mentioned in 
footnotes and picked up along the 
way just ns a child picks it up when 
he learns a language. 

With these ideas in mind we were 
delighted to find recently two little 
German readers by Meno Spann with 
an interlinear translation. A few 
readings of these readers would help 
physicians greatly in their work. Inci- 
dentally, a good tc.xt of this t}'pc is 
the German-English Vade-mecum by 
B. Lewis. Unfortunately it is now 
out of print and can bo obtained only 
from second-hand dealers. It has e.\- 
ccllent medical lectures in Germ.an on 
one side of the page and the English 
tran.slntion on the other. 

Gastro-Intrslinal Di/sfunction. By 
Barton A. Rhinehart, Little Rock 
Arkansas, Central Printing Companv, 
311 pp., 1!)3!). 

This is a rather curious book in 
which the author tries to show that 
most gastro-intestinal troubles are 
functional in nature and most of 
them can be included in the one 
category of a deficiency state. 

The first part of the book is filled 
with references from the literature 
which unfortunately are not always 
well quoted and are not strung to- 
gether ns well ns they would be on a 
well defined thread which would serve 
to cnrr.v the reader easily along with 
a clear idea of where he is going. 
Actually, the reviewer had to turn to 
the back of the book and read a lot of 
case reports before he could under- 
stand what Dr. Rhinehart was trying 
to pi-ove with his lot of quotations. 
Then ho gained the impression that 
Dr. Rhineliart had tried to find facts 
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with which to bolster his theory that 
all that most patients with indigestion 
need is to take calcium and irradiated 
ergosterol. 

Usually after looking through a 
book of this tj-pe one ends up with 
the hope that the author is right, but 
w'ith the feeling that he hasn’t yet 
brought forward enough proof or 
presented this proof logically enough 
to satisfy most readers. The fact that 
many patients have seemed to get 
well under the treatment does not 
prove anything. If one is to depend 
on such proof then one must believe 
that Christian Science, osteopathy 
and chiropractic are good and useful 
forms of medicine. We fear that Dr. 
Rhinehart will meet with some doubt- 
ing Thomases along the way. 

Crystalline Enzymes. By John H. 
Northrop, New York, Columbia Uni- 
versity Press, 176 pp., 1939. Price 
$3.00. 

This is a valuable and epoch- 
making monograph in that it sums 
up the results of years of brilliant re- 
search into the nature of the most 
important proteolytic enzymes of the 
body, pepsin, pepsinogen, chymotryp- 
sinogen, ehymotrypsin, trypsinogen, 
trypsin and carboxypeptidase. North- 
rop and his coworkers succeeded in 
crystallizing these substances and in 
learning a great deal about their 
chemical structure and the ways in 
which they work. The story' is as 
interesting as many tales of adven- 
ture and geographic discovery. Dr. 
Northrop describes also some of his 
experiments which have thrown great 
light on the chemical nature of bac- 
teriophage. 

The books cling to the old state- 
ment that there is one proteinase 
trypsin, in the pancreatic secretion, 
but it is now known that there are 
several. 

Every gastro-enterologist who 
wants to learn all he can of the work- 
ings of the digestive tract will want 
to own and read this book. ^ 

Abstracts \ 

IVANCEVIC, I. UND KADRNKA, S. 

Vorpunge an der Magcnsehlcim- 
haut under dem Einflnss ran Bit- 
tcrmittcln. Arch. Esp. Path n. 
Pharmakol, 189(5/6) :557~5r, 7, 3 
figs., 1938. 

By roentgenological relief methods 
characteristic changes of secretion on 
the inner surface of the human ortho- 
tonic stomach were shown following 
adm. of gentian extract. Theie was 
swelling of the mucosa and increased 
mucus secretion. The swelling was 
apparently due to direct action of the 
gentian; no indirect cause was de- 
terminable. The re.sulting incieasc of 
mucus secretion always followed di- 
rect contact of the bitter principle 


with the mucosa. An indirect, central 
reflex mechanism, originating from 
the mucosa of the mouth, rvas not the 
rule, nor was it predominant. There 
was no evidence for reflex effect from 
the jejunum to alter the turgor of the 
mucosa or the secretion of mucus. 
The effect depended on manner of 
adm. and the dose. Within a certain 
range it was little dependent on the 
degree of turgor or development of 
mass of the mucosa. However, after 
attaining a certain amount of tin gar 
there seemed to be a limit of re- 
activity to the gentian, because of the 
abnormally swelled state of the 
mucosa. The degree of swelling 
caused by gentian was greater than ' 


that due to feeding eggs (digestion 
hyperemia) . The difference was still 
more evident in the amount of mucus 
secreted. The swelling and mucus out- 
put quickly followed gentian adm. 
(3-8 min.) . The maximum effect was 
in about 20-35 min.; followed by slow 
shrinkage of the mucosa and pyloric 
emptying of the mucus deposit; after 
2 hrk the initial state was reached. 
This course was broken if ingestion 
of eggs followed and the gradual in- 
crease of swelling and mucus output 
of the digestion process then took 
place. The direct swelling action of 
gentian and the increased mucus se- 
cretion were essentially similar in 
nature to normal digestion hyper- 
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ing problems have been considerably 
reduced; in the case of 
older babies, a marked 
liking has been noted. 
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emia. The findinRs differed from 
previous reports as to the action of 
Amara. In the mechanism of action 
of bitters the direct local action on 
the gastric mucosa is of greater im- 
portance than is generaliy i-ecognized. 

— C. S. L. (Courtesy Biol. Abst.). 

Doudilet, H. and a. C. 

The Response of the Smooth \ 
hlusclc of the Gall Bladder at 
Various hitrai’esiccil Pressures to 
CholecystolHnin. Am. J. Physiol., 
12i(o) ;J7!>-390, 0 fiys., 1938. 

The tension developed by the gall 
bladder when it contracts in response 
to a single submaximal dose of 


cholccystokinin depends on the initial 
pressure. The optimal intra gall 
bladder pressure for an optimal con- 
traction in re.sponse to a submaximal 
dose of the hormone was found to 
vary from 4 to 6.5 cm. of pressure 
(Sollmann-Rndcmaekcr’s soln.) in the 
isolated vesicle of the guinea pig and 
from 5 to 15 cm. of bile pressure in 
I the dog’s vesicle in situ. When the 
pressure is optimal the vesical con- 
tracts more quickly than otherwise. 
The guinea pig’s gall bladder failed 
to contract in response to the 
standard dose of the hormone when 
intravesical pressure was 12.5 cm.; 
this value for the dog was 25 cm. At 
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Since then several hundred papers 
have confirmed and extended our 
knowledge of the clinical efficacy 
of Decholin in hepatic and biliary 
tract disorders. 
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these high pre.ssures a slight eontrac- 
tion wa.s sometime.s-obtained when the 
.standard submaximal . dose of the 
hormone was increased from 2 to 4 
times. If the gall bladder is “over- 
stretched” by the relatively high pres- 
sure, then the viscus. contracts less in 
response to the hormone. The range 
of optimal pressure for an optimal 
contraction is approximately the same 
ns the optimal pressure for a tonus 
rhythm of optimal amplitude. This 
was found to be true of the isolated 
gall bladder of the guinea pig. If the 
gall bladder of the dog is subjected 
to a pressure of 30 or 40 cm. of bile 
for 2 hrs., it contracts less to the 
same dose of cholccystokinin than it 
did before. These ob.sciwations must 
be considered in the interpretation of 
the re.sponse of the gall bladder to a 
meal. — Auth. (Courte.sy Biol. -Abst.). 

STAFroRD, Edward S. 

Reyional Ileitis and I'lccratire 
Colitis. Bull. Johns Hopkins 
Hasp., C2(i):S:Hi-.',07, S fiys., 
1P.1S. 

Ten cases of regional ileitis and 3 
cases of ulcerative colitis in associ- 
ntion with l.vmphogranulomn were 
discussed. 'The similarity of the 
clinical fenture.s were noted. The 
typical microscopic.al lesion of lympho- 
granuloma. described in one case, is 
differentiated from non-specific 
lesions of regional ileitis by the 
presence of tubercle-like groups of 
epithelioid cells with a central core of 
polymorphonuclear leucocytes. The 
virus of lymphogranuloma may cause 
the ulcerative lesions in the colon and 
the lesions of regional ileitis may be 
due also to a virus. — Auth. (Courtesy 
Biol. .Abst.). 

Youmans, W. B., Meek. W. J. and 

Hfjirin, R. C. 

Rrtriusie and lulriusic Patlneays 
Coueerned with Intestinal InJiibi- 
tion During Intestittal Distention. 
Am. J. Physiol., 12 i( 2 ) :i~0-i77. 
IP.IS. 

Motility of the jejunum above and 
below a distension was recorded by 
the use of 2 balloon-IIg-manomcter 
systems in c.xpts. on unmcdicatcd 
(logs having 1 or 2 Thiry or Thiry- 
Vella fistulac. Denervations were 
done to permit separate evaluation of 
the role of intrinsic and extrinsic 
pathways in the responses observed. 
Distension of the jejunum of the dog 
results in inhibition of all types of 
movement and decreased tonus of the 
undistended part of the jejunum in 
both directions from the site of dis- 
tension. The degree of inhibition de- 
pends upon the rapidity with which 
the pressure is increased in the bal- 
loon and upon the final pressure at- 
tained. The inhibition of the normal 
jejunum ns a result of distension is 
accomplished primarily by means of 
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1 upiieht when jounp, but on maturity be- 

I pins to he on one side, until the mouth be- , 

comes taisted and one eye travels to the 
upper side of the head. ' 
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reflexes over the extrinsic nerves. The 
jejunum contains afTerent endings 
which are stimulated during disten- 
sion and efFei-ent nerve endings which 
have an adrenine-Iike eiTect on the 
motor functions of the jejunum. When 
the extrinsic nerves are cut an in- 
trinsic and less efficient mechanism 
for mediating intestinal inhibition 
during intestinal distension is un- 
masked. This pathway is presumably 
over the intrinsic nerve cells of the 
intestinal wall. When the extrinsic 
nerves are intact inhibition of the in- 
testine during distension is accom- 
plished as well in the absence of the 
intrinsic connections as when they 
are present. — W. B. Y. (Courtesy 
Biol. Abst). 


'■Heilbrun, Norman and Hubbard, 
Roger. 

A)i Experimental Study of the 
Biphasic Van den Bcrgh Re- 
action. Am. J. Clin. Path., 8(3): 
273-2S0, 1938. 

When the bilirubin in the blood 
stream of normal patients or of 
patients with hemolytic jaundice is 
increased by injecting alkaline solns. 
of bilirubin, the time in which a color 
appears after the addition of the 
diazo reagent to plasma is decreased. 
The general type of i-eaction, how- 
ever, does not resemble that seen 
in liver dystrophy and obstructive 
jaundice, for the color attains maxi- 
mum values slowly. When the pig- 


ment is present in high cone, the re- 
sults satisfy the definitions of a bi- 
phasic reaction. Another type of bi- 
phasic reaction can be produced by 
injecting bilirubin into a patient with 
liver dystrophy or obstructive jaun- 
dice with low bilirubin cones. In such 
patients the pathological pigment 
reacts rapidly and the injected pig- 
ment reacts slowly. It is sometimes, 
but not always, possible to recognize 
this biphasic reaction just described 
because the unaltered injected or the 
delayed reacting pigment present 
may give a yellow color which ob- 
scures the characteristic pink of the 
immediate Van den Bergh reaction by 
a yellow or orange color. 

Auth. summ. 

•JoSEPHSON, B. AND LARSSON, H. 

Elimination of Cholic A cids. Acta 
Med. Scand., 99(3/3) 1 

fig., 1939. 

Na cholate injected intraven. into 
man disappears very rapidly from 
the blood and is rapidly and quanti- 
tatively excreted by the liver in the 
bile. 5 minutes after injection the 
blood cone, is only slightly increased, 
and after 30 minutes the cone, value 
is normal again. After one hour most 
of the injected cholate can be re- 
covered in the bile, partly in uncon- 
jugated form. 

J. F. Wilkinson. 

*LtNDEBOOM, G. A. 

Die Hippnrsanrcsynthcso als 
Leberfunktionsprobe. Acta Med. 
Scand., 99(2/3) .•147-191, 1939. 

The e.xcretion of hippuric acid 
after oral adm. of Na benzoate was 
found to be 3.7g (mean value) for 
normal controls. The test gave a 
positive result not only in many cases 
of primary liver disease (cirrhosis, 
hepatitis) but also in mechanical 
icterus, cardiac decompensation with 
congested liver and kidney disease. 
The value for the clinic was limited. 

' J. F. Wilkinson. 

*Lium, Rolf. 

Etiology of Ulcerative Colitis'. II. 
Effect of Induced M 7 isculaT 
Spasm on Colonic Bxplants in 
Dogs, milk Comment on Relation 
of Muscular Spasm to Ulcerative 
Colitis. Arch. Internal Med., 
93(2). ■210-225, 3 fig., 1939. 

Colonic explants in dogs react to 
various stimuli by a spastic contrac- 
tion of the musculature. Whether the 
spasm was evoked by mechanical 
stimulation, parasympatheticomimetic 
drugs or dysentery toxin, the result 
was damage to the overlying epithe- 
lium, with hemorrhage and ulcer- 
ation. The mode of action of dysen- 
tery toxin in causing mucosal 
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tiJccraJiori "vvas nppareiAJy rclalctl Vo 
its injurious efTects of muscular 
spasm. With muscular contraction of 
the cxplant secretion of mucus was 
immediately increased but with con- 
tinued hyperactivity the secretion be- 
came thin, watery and inadequate for 
protective purposes. Dicers were not 
covered with protective mucus until 
they he.alcd. In the intact colon ulcers 
were constantly exposed to trauma 
from the passing fecal current. Even 
when the refrenerated epithelium re- 
turned to a normal pross appearance 
it was more sensitive to trauma than 
the normal eiiithelium of the praft. 
Ulcerative colitis was thoupht to ho 
a specific reaction to a number of in- 


fiuencos which could initinte spasm of i 
the colonic musculature, includinp 
possible hyperactivity of the parn- 
•synipathetic nervous system, infee- ; 
tions such ns dysentery, and vitamin 
deficiency. Once the colon became 
sj)nstic. it was potentially an orpan 
capable of produeinp severe daninpe 
to its own surface structures. The ex- ' 
I haustion of the secretion of mucus, ; 
topether with nutritional deficiency, ! 
mipht contribute to prevent healinp ) 
of the colon. Muscular spasm mipht j 
i likcwi.se l>e re.spon.sible for lesions of I 
I the mucosa of other ixirtions of the i 
I paslro-inle.slinnl tract a.s well. j 

! W. C. Hunter. 1 


Choosing a Happy Medium . . . 


EXICOL 

(Oleic Acid and Bile Salts) 


The most recent re.searclic.s*' apain emphasize Hie marked ; 
fat-intolerance disiila.ved liy patient.s siifTerinp from K.nli hindder 
di.sease, and the .satisfactor.v tliorapcufic rc.snlt.s on a low f.at diet 
and bile .salt.s. Contr.nry to recent ndvocate.s of hiph fat therapy, 
it is pointed out that overstimulation of the pall bladder, pro- 
duced by .such hiph fat diets i.s undesirable. ■ 

Exicol, containinp a .small quantity of fatty .acid and bile ' 
■salts, olfers a .solution to tlie controvei'sial iirolilem of biliary tr.act 
therapy. It i.s the most rational therapeutic apent in biliary dis- i 
orders because — | 

1. It stimulates mild pall bladder contractions due to the | 

fatty acid. \ 

2. Increase.s bile secretion from 100 to 200% ** due to 
.synerpistic action of oleic acid and bile s.nlts. 

3. iVtakes hiph fat diets uunocessary, 

4. Exicol is most effective as an aid in the treatment of 
chronic cholecystitis, biliary insunicioncy and other non-.surpical 
as well as post-.surpicaI biliar.v tract disordens. 

Literature on request. 

Dose: Two c.npsules t.i.d.a.c. 

Supplied in boxes of 30 and 100. 

BROOKLYN SCIENTIFIC PRODUCTS CO., Inc. 

70 Fifth Ave. New Yoth, N. Y. 

•Amer. J. DikcsUvc Disenscs, Vo?. 5, No. C, p. 345. Aupu^t, JOSS. 

••J. Lnb. ntit? Clin. Mcc?.. 10:507, 1034. 



‘RlIOAP.S, Jo.XATIIA.V E., .STE.S'WX, 
Ai.rr.En, Jn., ItiKfiKi,, Ceciuia, 
CaJori, Florian a . ANn Fiuzirj;, 
WlI.I.TAM D. 

77>r Ahsorptinn of Prolrin Sulil 
froiliicft from Chrojiir frolated 
Colon Loops. Avt. J. Physto!., 

Isolated larpe bowel loop.s were pre- 
pared in dops and the absorption of 
hydrolyzed peptone and of amino acid 
."olns, .studied. A comparison was 
made with ab.'orption of similar .•'olns. 
from a .small bowel loop. Amino acid.« 
wi‘re readily ab.'orbed from chronic 
i.sointcd loops of the larpe bowel, 
Some of the hipher split products of 
protein dipestion were apparently ah- 
.••orbed from .such loops. Increa.'inp 
conens. of total K and amino K in the 
larpe bowel loop resulted in incre.Ts- 
inp ammint-H nb^orbed in a piven time. 
The rate of nleorptinn of both types 
of subsinnee.. was .slower from tbv 
larpe than from the .small bowel. The 
rate of nhsorptinn of amino X was 
more rapid from the protein hydro- 
ly.sate than from the amino acid mix- 
ture. .1. E. Rhoad.s. 

•Gray, J. .‘1. asu WirczoRow.sKi. E. 

Derrhtpnienl of fUfraeloriur’is to 
L'jitrrnpasl rone Pee pa rrt t I'fiii s. 
Pror. Sor. Krp. pint, niu! .Jfrd., 

I’reps. of enteropnstrone. a duo- 
denal rhalonc whicli inhibits pastric 
motility .and secretion, induced a re- 
fractory state in certain dops. Of S 
dops with pouches (vnpotnmireti) of 
the entire stomnch that were repeat- 
edly injected over lonp periods of time 
with enteropsistrenc preps., 2 became 
refractory within one month, wltereas 
the remaininp G dops pave no indi- 
cation of altered tolerance over 
periods varyinp from several month' 
to several years. The tolerance was 
directed toward the impurities of the 
extracts, and not tow.nrd the rlmlone 
elaborated by the nnimnl itself. 

,1. S. Gray. 

*.Al'f3!, .lOHN ANn .‘tPARH!, Ll.OVn D. 
Atilo-iii/eefioii of the Hitiarii 
Po.ssapes From the Gall lllaitdrr 
in Palihil. Proc. Soe. K.rp. Pint, 
anti .^fe(l., Z.W.o. 

Contr.aclion of the pall bladder 
mipht drive it.s contents back into the 
biliar.v pas.sapc.s wlien the bile papilla 
was lonically contracted or when the 
cboledocbus was clamped. This was 
demonstrated in rabbits, narcotized 
with Nn barbital, after 1 cc. of pall 
bladder-bile liad been rcplace<l b.v 0.,'i 
ee. of nf; Nn fluorc.'ceinnte .soln. Con- 
traction of the pall bladder was pro- 
duced by the intrnvcn. iiij. of 0.5 cc. 
crude secretin soln. per Kp. The inj. 
of the liver was irrcpulnr and was 
mo.st marked in the left ant. and left 
post, lobes. J. Auer. 
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20 arn. f\nro Syrup. 2 thhpn. 


^?fant Nutrition? 


medical literature to date 
reveals no incident in which Karo Syrup has 
been found to be nllcrgcnic in infant feedinR. 
Hence Karo may be safely used in the formu- 
las of nllerRic infants. Whether evaporated. 
Roat’s or vcRctnbk milk is used. Karo is ,n uni- 
versal milk modifier. 

Karo is produced by the conversion of com 
starch into mixed suRnrs at a hiph temperature. 
The InrRc amount of dc-Mrin and the small 
amounts of malto.se, dc.vtrosc nnd invert sugar 
cause no sensitiration. The traces of inorganic 
constituents arc devoid of such action; nnd the 
traces of protein produce no allergic re.acUons 
even in corn-sensitive infants. 

SJnlja.nii 

ON 

Kato '^ormalai ^ 




Itifnnt frulirij; |.ii)rt)cf it (trittmrily thp wicrtn of tlir 
I’liyoctnn; Uittcfutf, Knto for iitfniil fcniitii; i» oilvrt. 
ti'.tJ lo thr Mcdic.tl frofr-riofi rxrliuivrly. Tor furllicr 
iiiforninUon, v.-rito Corn I’rodiicU Snlcs Compnnv, 
Dept. Jr Unttcry rinCT, New Vork City, N, V. 
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♦Liuji, Rolf and Pokted, Joseph. 
Etiology of Ulcerative Colitis. /. 
The Preparation, Care and Se- 
cretions of Colonic Explants in 
Dogs. Arch. Internal hied., 
CS(2):S01-!;0P, i fig., 19S9. 

Colonic e.xplants made by the 
method of Drury, Florey and Florey; 
(by removing a segment of trans- 
verse colon with its mesenteric 
pedicle, suturing the abdominal wall 
loosely about the pedicle, denuding an 
area of skin, sewing the opened seg- 
ment of colon to the margins of the 
wound on the surface) healed well 
and behaved as normal bowel wall so 
long ns it was protected by dre.'sings. 
The secretion of mucus by grafts 
when dressed daily was remarkably 
constant and was little influenced by 
the digestion of food or by star- 
vation; dehydration, however, greatly 
diminished the amount of secretion. 
Mucus secretion was largely a re- 
sponse to the initial mechanical stimu- 
lation of the dressing and associated 
with muscular contraction. Once a 
layer of mucus formed on the dressing 
it protected the graft from further 
stimulation. The dominant elToct of 
irritation caused by the dressing in 
inducing muscular contraction and 
secretion of mucus probably explained 
the failure to observe increases in .se- 
cretion brought about by normal re- 
flex muscular activity, as observed by 
Larson and Bargcn. 

tv. C. Hunter. 

•Bachiuch, W. H., Scu.midt, C. R. 

AND BEAZELL, J. M. 

The Relation of Bile and Pan- 
creatic Juice to Duodenal Ulcer 
in Dogs. Proc. Soc. Exp. Biol, 
and Med., J,0(3) :S22-S2J,, 1939. 

In a group of 15 biliary fistula dogs 
receiving bile by mouth or through a 
tube into the intestine there were only 
2 cases of duodenal ulcer during a 
period of from 16 to 176 days. One 
instance of duodenal ulcer was ob- 
served in a series of 19 dogs sur- 
viving 21 to 720 days after separation 
of the pancreas from the duodenum. 

W. H. Bachrach. 


•Barron, Louis E. 

The Influence of the Splanchnic 
Innervation on the Motility of 
the Human Stomach. Rev. Gastro- 
enterol., e(2) :109-1H, 1939. 

The splanchnic nerves may exert 
both an inhibitory and a motor in- 
fluence on the stomach, but in general 
their effect is predominantly inhibi- 
tory. Resection of the splanchnic 
nerves in man removes this inhibitory 
influence, placing the stomach under 
the unopposed action of the vagus 
nerves. As a result there is a marked 
increase in gastric peristalsis, and 


"Slalislics , . show . . gaslrilis 
as a common compUcaliug 
factor in duodenal nicer.” 

KuMorman; Vrar Uook General Mrdicinp, 
1938, pace €90 

In a recent study of fifty cases of chronic 
superficial gastritis diagnosed by means 
of the gastroscopc, a syndrome of duo- 
denal ulcer was present in 26^ of the 
fifty cases. (Dank & Ilcnshaw, J.A.JI..\., 
Jan. 21, 1939, pp. 214-217.) 

Eustermaii,Fnl>cr,Freemnn,Tnylor and 
many other authorities suggest a relation- 
ship between gastritis and peptic tdccr. 
Clinical evidence is plentiful that gastritis 
is a frequent accompaniment of peptic 
ulcer if not an actual antecedent of it. 

So similar are the syndromes of these 
two frequently intermingled conditions 
that it is often difficult to differentiate 
between them. Treatment of each is in 
many respects similar, and should en- 
compass the alleviation of pain and dis- 




tress, reduction of gastric acidity when 
present, prulcclion of inflamed mucosa, 
counteraction of inflammatory processes, 
and control of hypcrperistalsis and 
pylorospasm. 

In Cai-A-sui.i.N', a colloid.al cream of alu- 
minum hydroxide, a treatment is offered 
which j)Osse.vscs many distinctive and 
advantageous properties. 

The ncid-fi.xing action of CnrAuvusis 
profound, and in contrast to the fleeting 
action of the alkalie.s, is sustained. It 
usually affords prompt and continuous 
relief from pain and frequently induces 
healing even in stubborn cases where older 
types of therapy have failed. Unlike the 
alkalies, it provokes no secondary rise of 
IICl, docs not disturb the acid-base bal- 
ance, and therefore cannot cause alkalosis. 
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CREAMMIN in two FORWS NOWlInnddilion 
to liquid Cnr vmaun w liich has hfcn used so 
effectively inthetrenlnienl of peptic ulcer, 
gastritis, and gastric hyperncidil 3 ', s\enow 
offer CiiEvMn.iv in convenient concen- 
trated tablets — a form uliicli uili appeal 
particularly to ainbiilalory patients. 

The development of Cim.sMsi.is in 
concentrated tablet form is a real achieve- 
ment in pharmaceutical chemistri'. 
Throiigli the perfection of a special desic- 
cation process Ciir,sMAUs tablets offer the 
.same aluminum hydroxide in colloidal 
form and retain the distinctive therapeutic 
properties of liquid Cukamsun. 

Profound, Sutlolnod Antacid Action. Liquid 
CitEAUSLis fixes IS timc.s its volume of 
N/10 IICl in le.ss than 30 minutes, one 
CuEAUsEis' tablet combines ssith at least 


48 cc X/10 IICl ssUliin 30 minutes 
(Toepfer’s reagent). In contrivst to the 
alkalies this antacid action is .sustained. 
Prompt Pain Roliof. Cm.sMSLiv geiierall.v 
affords immediate and cuntiiiiioiis relief. 
It also prevents pjTosis, ninl reduces 
hypcriicristnlsis and pylorospu-sm. 

Rapid Moallnn. IVoliabl}' h\- virtue of its 
aslringenc.v. Cm smams counteracts iii- 
flammatioii and indttccs healing <(nickl.v — 
tlic liquid in 7 to 10 daj's bj- drip method 
and 3 to 0 necks given orall}'. 

No Donnor of Alkolotli. There is no upset of 
the acid-base bnlancc with Ciie.amaei\ and 
eonsequcntly no change in plasma pH or 
danger of alkalosis. 

No Socondory RIio In MCI. No increase in 
IICl secretion is stimulated ns is the case 
n ith the alkalies. 


LIQUID " BOTTUS TABLETS -"“S” 

The Modem Hon-Alkallne Therapy for Peptic Ulcer, Chronic Gastritis, Gastric Hyperacidity 


the emptying time of the stomach is 
shoitencd. 

Fiom auth. summ. 


‘AIiTIiausen, T. L., Anderson, E. JI. 

AND Stockholm, M. 

Effect of Adrcnalcclomv and of 
KaCl an Intcflinal Ahfnrption of 
Dextrose. Proa. Soc. Exp. Biol, 
and Med., 40 ( 3 ) .-SiC-SH, 10.30. 

Rats which were ndicnnlectomized 
.I days previously showed marked im- 
pairment in the intestinal absorption 
of dextrose. If the rats were allowed 
I If'r NnCl in the drinking water 
1 during the post-operative period the 
j intestinal absorption of dextrose was 
I restored to normal. 

I Authors. 

1 

I ''Clark, William G. 

I Effect of Adrcnnlretoinit Upon 

Intestinal Absorption of Sodium 
i Chloride. Proe. Sac. Exp. Biol. 

I and Med., 40(3) :iCS-i70, 1030. 

1 Ilcoltliy, adrennlectomized rats ab- 
I SOI bed NnCI from the intestine at a 
lower rate than control rat'. Another 
1 study revealed that no such decrease 
occurred in the case of glucose ab- 
sorption. The methods used in the 
))rcsent study were both the Cori 
method (correcting for tissue NnCl) 

I and n new method of rinsing the in- 
' testine with isotonic sucrose. The 
I rinsing was done in the ctheiizcd rat 
I nftcr a definite absorption time follow- 
ing feeding of NnCl to the intact rat 
j by stomncli tube, SCr NaCl was given 
! (1 cc./sq. dec. body surface), and 
I completely disappeared fiom the in- 
I testine within 00 mins. Stomachs were 
, separately nnnlyzed. A curve was 
given, showing residual, unnbsorbcd 
I NnCl plotted against time after feed- 
1 ing. In all cases, the ndicnalcclomizcd 
' animals absorbed at a much lower 
I rate than controls. Adiennlectomj’ 
j evidently ntfected intestinal niom- 
brniie behavior townid electrolytes di- 
I lectl.v, and not indiicctly by, c.g., a 
disturbance in some phosphoi-ylnting 
mechanism causing deci cased sugar 
absorption. 

W. G. Claik. 

♦KrAJEW bKI, rilANCIS/LK. 

Die Einiuirkitng dcs nicdripai 
Atmosphurendriickes und der 
Einaimiinff verschiedener Gasmi- 
sehwipen auf die Sckretinnstali- 
yUcit der MayendrUsen, Acta. 
Biol. Exp. [irarsnto] lS(l);ec- 
eo, 10.3S. 

E.xpts. were reported on dogs with 
a Pavlov pouch, kept in chnmbcr.s at 
atmosphciic and at lowered pressures 
of air, of pure 0, and of 10% CO, in 
0; under fasting conditions, receiving 
vegetable juices, and subcutan. hista- 
mine. Clinnges w’erc reported quali- 
tatively on the rate and amount of 
gastric secietion, total acidity, free 
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HCl, mucous and albumin. Blood 
chlorides, alkali reserve, albumin and 
blood cell counts were reported for an 
atmospheric pressure of 307 mm. Hg. 
The author postulated a control by 
way of the autonomic nervous system 
in response to changes in blood gas 
tensions. J. C. Sabine. 

*Forbes, J. C. 

Studies on the Prevention of 
Liver Cirrhosis by the Subcu- 
taneous Injection of Xanthine 
Containing Preparations. Jour. 
Pharmacol, and Exp. Therap., 
e5(S):2S7-29S, i fig., 1939. 

The development of liver cirrhosis 


from intermittent exposure of rats to 
cell vapor over a period of 9 to 11 
weeks was retarded in all cases and 
in the great majority of cases pre- 
vented by the subcut. inj. of xanthine, 
Na xanthine, or a crude liver prep, 
containing approximately 50% xan- 
thine. 

Auth. concl. 

Orr, T. G. and Rumold, M. j. 

Experimental Pyloric and Jejunal 
Obstructions, etc. Arch. Surgery, 
37(2). -295-301, 19SS. 

Jejunal obstructions were produced 
25 cms. below the ligament of Treitz 


in dogs, and various materials fed. 
Six dogs receiving water ad lib lived 
an average period of 11-1/3 days, six 
dogs given O.G% NaCl solution lived 
26-1/6 days, while 12 dogs given 10% 
alcohol; or 10% alcohol with 0.6% 
NaCl solution, lived about 12 days. In 
a similar series of pyloric- obstruc- 
tions, the six animals receiving water 
lived 4-1 ^3 days, while those given 
0.85% NaCl solntion lived an average 
of 5 days. The last grup showed a 
more marked rise of non-protein N 
than any other group. NaCl is thus 
absorbed from the upper jejunum 
and lengthens the survival period in 
.‘ejunal obstruction; alcohol did not 
appreciably lengthen life; giving 
NaCl in pyloric obstruction produced 
a striking rise of non-protein N. — 
N.W.R. (Courtesy Biol. Abst.). 

SVEC, Franz. 

Zerstorbarkeit dcr Digitalissub- 
statixcn im Magensaft. II. Dcr 
Einfluss dcr Digitalissiibstanzen 
auf die Sekretion dcr Magcn- 
salzsaurc. Arch. Exp. Path. n. 
Pharmakol., 1S9(5,'6) :G00~G05, 7 
figs., 103S. 

In normal humans therapeutic 
doses of digitalis principles elicited 
gastric secretion of HCl. In achlor- 
hydria or hypoacidity it was not pro- 
duced. In normals, digitalis usually 
produced less HCl than did caffeine. 
In hj^peracidity patients it caused 
strong HCl secretion. There were no 
noteworthy differences in the effect of 
the various digitalis principles. tested. 
— C. S. L. (Courtesy Biol. Abst.). 

Wright, R. D., et al. 

The Secretion of the Colon of the 
Cat. Section A. Effects of A'crrc 
Stimulation and Certai)i Drugs, 
by R. D. irr/y/if and H. 11'. 
Florey. Section B. An Iin-csti- 
gation of the Enzymes of the 
Juice, by M. A. Jennings. Quart. 
J. Eicp. Physiol., 2 S(S) :207-299, 
G figs., 19SS. 

Stimulation by faradic stimuli at 
the rate of 30 per sec. of the peri- 
pheral ends of the severed nervi eri- 
gentes of decerebrate cats causes a 
secretion of fluid by the colon. The 
distal half of the colon forms this 
fluid at an average rate of 5 cc. per 
hr. when stimulated for 25 secs, per 
min. Secretion by the colon can also 
be excited by stimulating the central 
end of one nervus erigens when the 
other is left intact. The rate of se- 
cretion is reduced by stimulating the 
nerves emanating from the inf. 
mesenteric ganglia at the same time 
as the nervi erigentes. Stimulation 
of these paravertebral sympathetic 
nerves alone does not excite any se- 
cretion by the colon. The administra- 

■‘••Taken with permission from Biological 
Abstracts. 
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... of recent clinical and laboratory findin^^ 
conclusively stamps the ingredients of 

SILMACOL as liigiily acceptable for tlie 

treatment of Gastric Hyperacidity and 
Peptic Ulcer. SILAfACOL, the modern [ 
tripIe-A rationale, consists of ^ 
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25 % 


MACNESIUSI TRISIl.lCATE 
COLLOiDAL KAOLIN . . 
ALUMINUM HYDROXIDE . 
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This non*alka]osis rationale is worthy of 
your trial. Sainjilc, reprint and coniprchcn-> 
she literature on request. 


SILMACOL 

for treating 

GASTRIC HYPERACIDITY 
and PEPTIC ULCER 


AMFRE DRUG COMPANY, Inc. 
95 Madison A>c. • New York, N. V. 
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One -Two.,. and you see 
why she prefers Beta Lactose 


1 . The Gloss On The Right as photographed thirty 
minutes after the addition of 2 ounces of orditiary 
milk sugar {alpha laaose) 

2 . But The Gloss On The left was photographed only 
three mtnutes after the addition of 2 ounces of Beta 
Lactose, Borden' 

You see, Beta Lactose, Borden, is fae tmes more 


soluble than ordinary milk sugar— and so, it is de- 
cidedly easier to use 

It IS more palatable, too— easier to take, even in 
large doses as required in the treatment of consti- 
pation associated with an abnormal intestinal flora 
No direaions appear on or in the container Send 
coupon for a complimentary trial supply 



The Borden Company, 

Prescription Produas Div , Depr D-99-B 
350 Madison Atenue New Yorl N Y 

Please send me information and trial supply of Borden's 
Beta Lactose 

Name M D 

Street 

City State 
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tion of eserine increases greatly the 
rate of secretion excited by nervous 
stimulation. Narcotics, e.g., chlora- 
lose and luminal, greatly decrease the 
rate of secretion. This is a peripheral 
effect for it occurs in the completely 
decentralized colon. The fact that it 
is combated to a large extent by eser- 
ine suggests that it is due to narcosis 
of the enteric plexuses. A similar 
fluid is secreted in response to inj. of 
pilocarpine and, in the eserinised cat, 
acetyl-choline. Atropin inhibits the 
secretion caused by any of these pro- 
cedures. The composition of the se- 
cretion is: total inorganic matter. 


.96%; organic matter, ,46 to 0%; Cl, 
.34%; Phosphate, 0.5 mg. %; Ca, 2.0 
mg. %. Dipeptidase and a trace of 
amylase are present. This secretion 
is completely resorbed by the resting 
or atropinised colon. The reaction of 
the fluid when collected is about pH 
8.4 but rapidly goes to pH 9.1 when 
exposed to the air. 1 cc. juice neu- 
tralizes about 0.6 cc. of N/10 HCl. 
The reaction of the solid faeces' con- 
tained in the colon varies from pH 7 
at the surface to as low as pH 4.8 at 
the center of the mass. — R. D. AV. 
(Courtesy Biol. Abst.). 


SosKiN, Samuel, Esse.\, Hiram E., 
Herrick, J. F. and Mann, Frank 
C. 

The Mechanism of Regulation of 
the Blood Sugar by the Liver. 
Am. J. Physiol., 12i(2):SSS-5E7, 
1 fig., 1B3S. 

The rate of blood flow through the 
liver and the arterial and venous 
components of the total hepatic blood 
flow were observed by means of the 
thermostromuhr in specially prepared 
dogs. The output or intake of sugar 
by the intact liver in situ was calcu- 
lated in mgms. per min. by corre- 
lating the rates of blood flow with 
the simultaneously detd. content of 
blood sugar of the inflowing and out- 
flowing blood. The movement of sugar, 
out of, or into, the liver was observed 
during control periods and after the 
intraA-en. adm. of sugar. Prolonged 
constant injs. of dextrose as well as 
single large doses (dextrose tolerance 
tests) were used. During the control 
periods the liver was observed to se- 
crete sugar into the blood. The adm. 
of dextrose was invariably followed 
by cessation of excretion of sugar by 
the liver and by retention of a portion 
of the incoming sugar. Inhibition of 
the output of sugar was observed in 
the absence of storage of sugar, fol- 
lowing the adm. of certain smaller 
doses of sugar and at certain inter- 
vals after the adm. of large doses. At 
these times,, the level of the animal’s 
arterial blood sugar temporarily fell 
below the original control values and 
remained low until resumption of se- 
eretion of sugar by the liver restored 
it to its previous levels. Results 
yielded direct and quantitative evi- 
dence of the homeostatic regulation 
of the level of blood sugar by the 
liver, a mechanism for which only in- 
direct evidence was previously avail- 
able. — Auth. (Courtesy Biol. Abst.). 

Selye, Hans. 

The Effect of the Alarm Rcactioti 
on the Absorptioti of Toxie Sub- 
stances From the Gastro-Intcsti- 
nal Tract. J. Pharmacol, and 
Exp. Thcrap., 6i(S) :1SS-H5, 1 
fig., 19SS. 

■ Expts. show that substances sucli 
as adrenalin and histamine which are 
normally not absorbed to any great 
extent from • the alimentary tract, 
readily enter the blood stream if they 
are introduced into the stomach 
during an alarm reaction caused by 
muscular exercise or exposure to cold. 
The increased absorption of toxic 
substances, such as are usually 
present in the alimentary tract prob- 
ably plays an important part in the 
causation of the general damage re- 
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The scientific answer to tKe problem of con* 
stipation— where irritation or roughage are 
contraindicated— is the hydrogel, Serutan. 
Through its unique ingredients, Serutan has 
a swelling power equal to ten times its own 
weight. It provides a bland, non'Oily, gelat- 
inous bulk to the fecal mass that induces an 
effective colonic reflex, insuring copious, 
normal stool elimination. 

Serutan is entirely non-irritant, and free 
from habit-forming drugs or roughage. Clin- 
ical tests in hundreds of cases over the past 
five years have confirmed its efficacy and 
safety. 

The gentle, thorough nature of the peri- 
staltic action Serutan induces indicates its 
use particularly in spastic constipation, in 
the constipation incident to pregnancy, col- 
itis, ulcers, hemorrhoids, etc., and for pre- 
aud post-operative use. 

Many physicians are now prescribing 
Serutan because its ability to invoke normal 
physiologic response provides such a help- 
ful stimulus to intestinal muscle tone. Thus 
its administration may often be decreased or 
entirely discontinued after a period of use. 
Have you tried Serutan in your own costive 
cases? The coupon will bring professional 
samples and literature. 
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SERUTAN 
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HEW JERSEY 
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CANNED FOODS AND 
HUMAN ENERGY REQUIREMENTS 


• An adequate supply of food energy is one 
of a number of nutrient requirements of 
man. Fortunately, all nutrients — with the 
exception of ivater, minerals and aecessory 
factors — supply chemical energy is-hich the 
body can utilize to support muscular activity 
and life processes. Individual foods will, 
however, vary in the extent to which they 
supply food energy. 

The energ}' requirements of man and the 
caloric values of foods have long been fields 
of active investigation. Energy requirements 
are measured in terms of a heat unit, the 
calorie. Many researches (1) show that 
human caloric requirements are variable and 
influenced by a number of factors. 

During periods such as infancy, child- 
hood, pregnancy and lactation, or during 
convalescence from wasting illness, cnergj'- 
yielding nutrients are required both for 
support of body activity and for tissue 
formation. However, for the average adult, 
food energ)’ intake should balance energy 
expenditure. For adults, variation in activ- 
ity is the chief factor influencing variation 
in energy requirement; age, sex, size and 
body build being comparable. Sedentary 
occupations may require a food cnerCT in- 
take of 2500 calories per day; 5000 calories 
might be necessary if the individual en- 
gaged in strenuous muscular activity. Close 
approximations are available for the prob- 
able food energ)’ requirements of individuals 
during different stages of the life cycle and 
engaged in various activities (1, 2)'. 

Experiments (3) have also demonstrated 
that oxidation of foodstuffs in the animal 
body — due allotvance being made for the 
energy contents of the end-products of 
oxidation— yields the same number of cal- 


ories as arc produced by the oxidation of 
similar foodstuffs in the combustion ty’pc 
calorimeter. Since the potential food energy 
of foodstuffs resides in their contents of 
carboliydratcs, fats and proteins, the avail- 
able calorific value of any food may be 
readily calculated (4) by using the factors 
4, 9 and 4 calories per gram of these re- 
spective nutrients. Of these food compo- 
nents, the carbohydrates and fats are those 
which contribute most towards attainment 
of our varied, food energy requirements. 
Reliable tables arc available (5) which list 
the calorific contributions of most com- 
mon foods. 

It has been established first, that foods- — 
principally by virtue of their carbohydrate 
and fat contents — contribute energy for use 
by tlic human body; and second, that the 
human energy requirement is conditioned 
by many factors and may vary widely. An 
adequate supply of food energ)’ is, of course, 
one of the necessary objectives of proper 
nutrition. However, individual attributes 
such as vitality, strength or endurance are 
influenced by — but not solely dependent on 
— proper nutrition, in which adequate food 
energy is supplied. 

The food energy values of commercially 
canned foods arc essentially those of the 
raw materials from tvhich they arc prepared. 
In some instances, the natural caloric 
values of the ran- foods may have been en- 
hanced by the medium in which they were 
packed, for example, carbohydrate-bearing 
syrups or sauces used in the canning proce- 
dure. Consequently, since canned foods in- 
clude products of both high and low caloric 
intakes, such foods arc valuable in formu- 
lating diets to supply any intake of food 
energ)’ which might be desired. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 


1. 1938. Nutrition Ab<tfan$ and Rcvicn. 7, 509. 

2. 1933. U. S. Dept, i^gf. Greuiar No. 296. 

3. 1931.Tiip*'' • 

Tour • 

Co., 

4 1958 QicmUtfy of Tood and Nutrition, Fifib 


rdition, Henry C. Sherman, Macmillan 
Co , Ncu Yorl , pp. 130 
5, 1951. U. S Dept. Act. CitcuUr No. 146. 

1931. U. S. Dept Apr. Cirailar No. 50 
1955 Dietetic^ for ihc amtcian, Second Edi- 
pptj, M A, IJndpcj, Lea 6: rcbiper, 
Philadclplua. 


fTc uvnt to make this scries mliiablc to you, so uv ask your help. Will yvu 
tell us an a post card addressed to the American Can Company, Netv York, 
TV. Y*, tehat phases oj canned foods knotrlcdge arc of greatest interest to you? 
Your suggestions tcill determine the subfcct matter of future artidcs. This is 
ihc fifty first in a scries, tvhich summarize, for your convenience, the con^ 
elusions about canned foods reached by antboritics in nutritional research. 



’rtir Sr.I of Acc.ptnncn ilrnnlr. lli.t 
the KtairmriiU in iliis advrrilarinrnt 
«re arcrptaltlc to the Council on Tonti* 
of llir AtitrrJraii Mrtllcal Asaocldllon. 
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suiting from various non-specific 
nocuous agents. — Auth. (Courtesy 
Biol. Abst.). 

Davis, Clara L. and Fitz-Hugh, 
Thomas, Jr. 

Achlorhydria in the Letthemias. 

A7n. J. Med. Set., pp. 763-706, 

June, loss. 

The authors studied 20 cases of 
myelogenous and lymphatic leukemia. 
1, to investigate the incidence of true 
achlorhydria in leukemia; 2, to 
canvass the old concept of leukanemia 
of Leube in the light of Castle’s con- 
ditioned deficiency hypothesis as fol- 
lows: a, to find out if a pernicious 


type of anemia occurs in association 
with leukemia, (i.e.) macrocytic 
anemia with glossitis, achlorhydria, 
and neurologic disturbances; b, to in- 
vestigate the influence of liver extract 
therapy on such manifestations. Five 
cases exhibited achlorhydria with 
severe anemia and two other cases 
had achlorhydria without severe 
anemia. The alcohol test meal was 
used and histamine given if free acid 
was absent after the first hour. Of 
the five cases with severe anemia 
three showed a macrocj-tic type and 
two microcytic. These five cases were 
given parenteral liver therapy and in 
none was there any significant re- 


ticulocyte response. Frequent blood 
studies were made during Roentgen- 
ray therapy. Tongue prints were 
made according to Middleton’s method 
and there was no correlation between 
achlorhydria and smooth tongue. 
Smooth tongue was found in eight 
cases of the series. Roentgen-ray 
treatment was without influence upon 
the aehloi'hydria. Sore tongue was 
noted in one case. 

Six necropsies were performed and 
leukemic infiltration of the liver was 
found in all cases, while infiltration 
of the stomach was'found in only one 
and this patient had a normal gastric 
acidity during life. The authors com- 
pared the incidence of achlorhydria in 
their cases with the expected fre- 
quency in normal people according to 
the data of Bloomfield and Polland 
and found it greater than normal. 

DobrufT is cited by the authors as 
finding in 34 cases of myelogenous 
and lymphatic leukemia, anacidity in 
more than one-half of the myelogen- 
ous cases and in less than one-quarter 
of the lymphatic cases. The authors’ 
series did not reveal this type differ- 
ence. 

Regarding Leube’s “Leukanemia” 
the authors find “no reality in the 
concept.” Leukemia and pernicious 
anemia may exist coincidentally in an 
individual, as reported by Rich and 
Schiff, and the authors’ observations 
agree with this. They conclude as 
follows: 

1. Although too small for accurate 
statistical analysis, this series of 20 
cases of leukemia exhibits an inci- 
dence of achlorhydria (35%) which 
is higher than the expected “normal.” 

2. There is no correlation between 
achlorhydria, glossitis, anemia and 
neurologic disturbances in this group. 

3. Potent liver therapy has no 
effect on the associated anemia of 
leukemia. 

4. The concept of leukanemia 
(Leube) is without demonstrable 
basis and the term should be 
dropped.” 

Allen Jones, Buffalo. 

WiGODSKY, Herman S., Richter, 

Oscar and ItT, A. C. 

The Presence of the Atttiper- 
nicious Factor in an Extract of 
Foetal Bovine Livers. Am. J. 
Med. Sci., pp. 750-754, June, 
1039. 

According to Castle and his co- 
workers the gastric juice of per- 
nicious anemia patients presenting 
achylia gastrica is deficient in some 
factor which is present in normal 
gastric juice. 

The interaction of this intrinsic 
factor with some dietary principle 
termed an extrinsic factor produces a 
substance which is absorbed and 
stored in the liver. 

A deficiency of the liver factor may 
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HEBULON 

A Convenient and Economical 
iVleans of Administering . . . 

£xttact 

f/ita/m{4v 




Hebulon’*’ Capsules are especially use- 
ful in microcytic or secondary anemias, 
the nutritional anemias, the anemias of 
pregnancy, chlorosis, and other condi- 
tions associated with iron deficiency', par- 
ticularly in those patients in whom gas- 
tric function m.ay be deficient and in 
whom Vitamin Bj seems to be indicated. 
Hebulon is a convenient and useful aid 
in post-operative convalescence. 

Economical 

A bottle of 100 capsules used in suggested 
dosage ("2 capsules t. i. d.) will last the patient 
16 days so that the cost of medication is be- 
tween 15 and 18 cents a day. It frequently 
obviates the necessity of multiple prescriptions. 

* Hebulon is a trade-mark of E. R. Squibb & Sons. 


An Attractive Combination 

Each Hebulon Capsule contains: 

Iron — As 2 grains (0,13 gram) of exsic- 
cated ferrous sulfate (more ciTective in hemo- 
globin regeneration than certain other iron 
compounds). 

Liver Extract — 2 grains derived from 16 
grams of fresh bovine liver. 

Vitamin Bi — 25 International units of pure 
cr)’StaIIine Vitamin Bi. 

Vitamin B Complex Factors — also contains 
RiboEavin, the filtrate factor, and Vitamin D« 
present in the liver extract. 

Other Advantages 

Hebulon is a soft gelatin capsule— -easily 
swallowed and free from objectionable odor. 
The discomfort of injections is avoided— dos- 
age is easily regulated and the cooperation of 
the patient is readily obtained. 

Supplied in bottles of 100, 500 and 1000. 


For literature address the Professional Service Department, 74S Fifth Ave,, New York, N Y 


1 E'RiSquibb Sl Sons, New York 

^ . MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 



liauana^ (tre menlionti Jrequtnihj 
in ancient Chinese icrilings. The 
Jruit ira* cansiilereit a ilelicacij—the 
fiber from the tinik inril in urarinq 
malt. 3 here it little eommeTcinl me 
for the fiber today, but the fruit is 
knoll n all orrr the teorlil as an im- 
jortaiii staple food. 



I T is now recognised tlint llic Iwnnnn isn scn’iccnljle food tinder 
a stidc range of conditions. As an cncrg,v food, wliicli nsiisls 
by sirtuc of ils mineral and vitamin content in regulating Imdy 
functions, it is useful in normal diets at all ages. In disease it is 
suited for some of those conditions in \v Iiich tlie mnintciinncc of 
proper nutrition is especially tlilTicuU. It is sometimes liel|)ful 
under diametrically opiKisitc circumstances— in both overweight 
and underweight, or in diarrhea and constipation. 

The key to the s'aried usefulness of the banana is to be found 
in its composition. Special jioints stand out ns i|unlifyiiig it for 
inclusion m special types of diets. These arc .summarized in out- 
line form below : 

PROrtitriEs or mpe banana puip maki it or VAiut m 

Readily eMimilated juffarn (alon^ willi %itamin», 

riJifirrjiU nnd filter) , Infant re<r<linjf 

Caloric \nlue (al<in»; «nl)i tiinnitiis and iiiinerAli) . Malnutritiuii 

Satiety \aliic and low fat talons witli Mlnmms 

and rnincrali) Redifcinc Dtctt 

Allsalme residijr rtirnlMlmt; Ando«i« 

wintmt IVrvendnc Drfinenrr Diiteair* 

Soft texture and Idandnes^ (will) oiTlMdiydratM, ( Intedinal Dntiirbinrpi 

Mtauiini nimcroli. pectin and Gbcr) x Noriiixlmni: Colomc Punclion 
t Convalescent IIicli 



PROXIMATE COMPOSITION 
RIPE BANANA PULP 


...MOISTURE 


/ .DEXTROSE 4 SI I 

f '' t total 

f,.' .LEVULOSE 3 5% f SUGARS 
I '’SUCROSE 1I.9») 

1/'' 

M ^TARCH 1 2s 

' 'V .-'crude fiber .6S 

”^,7 PROTEIN tN » 6 25) l.S" 


•Contains Important minerals Includlnc calcium, 
copper, Iron and phosphorus 

VITAMINS IN BANANAS (Unlit ptr Ounce) 

|p>itrnetieF>el Sbermart 

A-r)fo95 B-4 to 5 C»57 0*10 


LITERATURE ON REQUEST 


UNITED FRUIT COMPANY — P. O. Bok 2Q24, Boston^ Mass, 
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result from (a) Lack of extrinsic 
factor in the diet; (b) lack of in- 
trinsic factor in the gastric juice; (c) 
failure of absorption of the end pro- 
duct of the interaction of the above 
two factors. Goldhamer suggested 
two more means by which a macrocy- 
tic anemia might be produced; (d) 
inability of the liver to store the anti- 
pernicious anemia substance, and (e) 
inability of the bone marrow to 
utilize it. 

The fetus lacks the extrinsic factor 
except for the amniotic fluid and the 
little detritus which collects in the in- 
testinal tract. The fetus either must 
not require the liver factor or re- 
ceives it from the mother through the 
placenta. 

The purpose of the investigation 
was to determine whether the fetal 
liver contains the antipernicious 
anemia factor. Its presence in signifi- 
cant quantity indicates that the fetus 
requires the factor and that the 
mother produces extra quantities of 
the factor to provide for herself and 
the fetus. This would have signifi- 
cance in view of the fact that a 
macrocytic anemia sometimes accom- 
panies pregnancy methods. An ex- 
tract of fetal bovine livers was pre- 
pared by a method known to yield a 
potent extract when applied to livers 
of adult animals and three pernicious 


anemia patients were treated with 
this extract. 

Eesults: Case 1. A white female, 
aged 53, had been discharged from 
the hospital after being treated for 
pemicious anemia. She had not re- 
ceived liver since her discharge. She 
was in severe relapse and her r.b.c. 
count was 1,960,000 — w.b.c. 2400 — 
hemoglobin 46%. Intramuscular in- 
jections of 0.5 cc. of the experimental 
extract were given for 17 days, 0.5 
cc. again on the 19th day, 2 cc. on the 
20th day and 2 cc. weekly thereafter 
for two weeks. There was very 
marked improvement in her blood 
picture as well as subjectively. R.b.c. 
4,270,000. W.b.c. 11,000. Hemoglobin, 
79%. 

Case 2. A colored female, aged 61, 
admitted to the hospital January 16, 
1938, very ill with temperature 100.6° 
F., pulse 104, marked gastro-intesti- 
nal symptoms and no free acid after 
an Ewald test meal. The R.b.c. 1,110,- 
000, W.b.c. 3800, Hgb. 25%. Intra- 
muscular injections of 1.5 cc. of the 
experimental extract was given for 9 
days, then every third day for five 
injections. At the end of this time, 
3.6 cc. of a potent horse liver extract 
was given. Total of the experimental 
extract was 21 cc. Improvement was 
marked and at the time of the change 
from the experimental extract to the 
horse liver extract blood examination 


revealed R.b.c. 4,090,000 — W.b.c. 4,- 
400. Hgb. 05%. 

Case 3. A white female, aged 68, 
admitted to the hospital February 6, 
1938. She was an emaciated old 
woman with diarrhea, swollen feet, 
lemon yellow color and pale atrophic 
tongue. R.b.c. 1,360,000, W.b.c. 5600. 
Hgb. 34%. 1.5 cc. of the experimental 
extract was given daily for 13 days 
and 1.5 cc. on the 16th day. No more 
of the special extract was then avail- 
able but at that time blood exami- 
nation revealed R.b.c. 2,770,000, W.b.c. 
4500. Hgb. 49%. Thereafter, a potent 
horse liver concentrate was given. 

Prompt reticulocyte responses were 
observed together with return to 
normal blood pictures, indicating the 
presence of the antipernicious factor 
in the fetal bovine livers which may 
be most reasonably assumed to have 
passed from the placenta to the fetal 
liver since the fetus has no extrinsic 
factor. The authors searched the 
literature and found only four previ- 
ous reports of the use of fetal liver 
in the treatment of pernicious anemia. 
The original article should be con- 
sulted for these references. 

Allen Jones, Buffalo. 

Scott, D. A. and Fisher, A. M. 

The Insulin and the Hint Content 
of Normal niid Diabetic Pan- 
creas.'!. Clim Invest., 17 (C) :72b- 
728, 19S8. 

A series of normal and of diabetic 
pancreases wore obtained at autopsy 
and the insulin and Zn content of 
each pancreas determined. In the 
pancreas of the diabetics the total 
amount of insulin present amounts to 
only % that found in the pancreas of 
normal individuals. Likewise the 
amount of Zn contained in the pan- 
creas of diabetics is only % that 
normally present. There is no marked 
difference in the Zn cone, in livei'S of 
diabetics and non-diabetics. The possi- 
bility of a part of the Zn in the 
pancreas being concerned with the 
storage of insulin is suggested. — 
D.A.S. (Courtesj’ Biol. Abst.). 

Sarkady. L. und Martin, J, 

Vergleichcndc Lcb erfunktion- 
spriifungen an Eck-Fistclhundcn. 
Klin. fVochcnschr., 17(S7) :12SS- 
1286, 1938. 

No histological changes were found 
in the liver parenchyma of Eck-fistula 
dogs, even after 11 months. The bili- 
rubin functional test and the Takata 
reaction both showed functional dis- 
turbance; the galactose test of Bauer 
and the combined functional test of 
Althausen-Manche ( insulin- glucose- 
water) showed less deviation from 
normal. Serum complement was lower. 
Erythrocyte sedimentation, fibrinogen 
content and Widal’s hemoclastic test 


PABLUM Is Richer than 
Vegetables in Iron and Calcium 

Not only does Pablum have a higher iron and calcium content than 
vegetables but, most important, clinical studies of children have 
demonstrated that in Pablum these minerals are in available form. 
Investigations by Stearns and Stinger, Schlutz, and Gowgill show 
that even such an iron-rich vegetable as spinach did not increase 
iron storage in the body, in fact, caused a loss in some instances. 
A factor responsible for this difference may be the higher content 
of soluble iron in Pablum — 7.8 mg. per oz. Then, too, the ivater in 
which Pablum is cooked (by a patented process) is dried with it, 
whereas the cooking water of vegetables is usually discarded, with 
its valuable content of minerals and vitamins. Stearns reports diffi- 
culty in feeding spinach in sufficient quantities to affect the iron 
balance of children. Spinach and other highly flavored vegetables 
are often difficult to feed. Pablum, on the other hand, is a palatable 
cereal that can be fed as early as the third month, and for older 
children it can be varied in dozens of appetizing dishes. Recipes 
and samples available on request of physicians. MEAD JOHNSON 
& COMPANY, Evansville, Ind., U. S. A. 

PttMum consiats of whcatmcol C/anna), oatmeal, w>hc<it embryo, eommcal, beef bone, trcu’crs’ 
yeast, alfalfa leaf, sodium chloride and reduced iron. 



/OH 

HO-ill-OH 

ho"" ^OH 


A Picture of the Acid Combining 
Power of Hydrogel Aluminum 
Hydroxide-Breon 


T he hydrated form of aluminum hydroxide may be 
graphically pictured through the Werner theory of 
valency, according to which the attractive forces act from 
the center of the atom and are equally distributed at all 
points on its surface. 

It will be noted the formula contains 3 molecules of 
water of hydration. This water-in-combination needs to 
be distinguished from uncombined water of dilution. In 
the absence of combined water, aluminum hydroxide does 
not possess appreciable power of fixing acid. 

On the basis of the above formula the Hydrogel con- 
tains 12% colloidal aluminum hydroxide which accounts 
for its exceptional acid combining power. 

All recent clinical use in peptic ulcers shows Hydrogel 
Aluminum Hydroxide quickly stops pain, speeds healing 
time, and permits the patient a more complete diet as 
compared with Sippy management. There is also some 
evidence that the incidence of recui’rence is reduced. 


Supplied in 4 and 10 ounce jazs. Also as Dilute Hydzogel in 
2 gallon units for continuous drip treatment. 



Through your prescriptionist or from any of 
the offices listed below. 


NEW YORK, 17-23 W. 60lh Si. 
LOS ANGELHij, 542 S. Broadway 


ATLANTA, 2J9 Rhodes Bldg. 
SEATTLE, 1331 Third Ave. Bldg. 


GEORGE A. BREON « CO., Inc. 

Pharraaccuticol Chtmisls ' 


KANSAS CITY, MO. 
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KARA.IEL produces smooth, hland. moisture retaining 
bulk; tliat lubricates the intestinal linin^r. {levelopinK soft 
well formed easily evacuated stools. 

KARAJEL condiines the therapeutic eflicacy of Pectin 
and Karaya Gum. It is nonirritatiny. nondifrestible ;ind con- 
tains no irritating cjithartics. 

KARAJEL, a small smooth yr.imile, is easy to take, 

DOSAGE: One to three teaspoonfuls daily: taken '.vith 
larpre quantities of water. 

SUPPLIED in ten ounce containers. 

HI'l'lilXTS nf the KiUleria! "Aiih to .Wrninf /,’iorc! f'nnethr," 
“Amrr. J, Pig. Pis., Morel:, 19.'.g; J, A. Porgrr., M.P., g ilt I' sii/ij’HeA 
nti rrr/uryf. 

WELIN-SATER COMPANY - Pasadena, Californio 
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A tfn’*i>oonfiil 
mnl<r<i n 
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tJic Mucilaginovs-Formin^ 
Part of the Plantago Ovata 

RESTORES NORMAL BOWEL ACTIVITY 

1. KOXSVI, (lofs not irritnt** i*von Ihr most rcn?»itj\v 
intestinal lininj:. 

L*. It Piipplles bull; aiui therefore in ci*MtnilHnj: intestinal 

spa'sm. 

li. Its jelly-like ef»n?i‘.tenry forms an elTeetive lubricant for the 
bowel, ami in this way facilitates pas<ai:e ef the feev^. 

•t. ICasy to swallow. Does not interfere with the flijce-tive pro- 
ecsse.s, nor floes it become fli^eslefl. 
r». Retains its viscous piuperties in the intestines and forms a 
stool of semi-solid consi'ttency. 

(». because of its viscous and non-liquifyinr properties, 

Konsyl, even when taken in lanre doses, «!4>es not entisc leak- 
n;:e from Ibo anus. 

ll Pf/r for cUtiicai test aomptr uiui fitrnttinr. 

Also manufacturers of R.A. KORMUI.A, containing: Daetosc. 
Dextrin and rianla^m Ovata Concentrate. A.,t. 

BURTON, PARSONS & COMPANY 
Sef'V/hff Phtfshiam since t88S 
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' were normal. — fCoarl»-*^y Riol. 

‘ Ab<t.). 

MoNTcr»Mn*.v, M. DAinr-Nci:. 
lof.unirr of Ilntt/ifn 
tif DffKlrjiO’J r j itnal J^nop» oft 
IVbffiir r.f Cojr.hinril Dtp/fsUKf 
>Vert'f orp.". l*n^, Sor, UtoL 

ttru! .tffvL. 

Doj:-. Were prepar»'<! *0 that the 
rotnbined diy»-live fecretb'n^ were 
rolltvli-d from a c.annula in the upj-*r 
j**junum. A Thir>'*Vel 1 n fi'-tula 
form'd of the l/^jwel lyinp 
In t ar-ima!-' the fi'tula wa* dcr.tr- 
valoi, in T th'’ nrrvt-s were tinlouch<"d. 
Rt •'pirntorj' r.r.d urir.arj* 
v.a* eontrollfl by y.tlj ‘olution in- 
ji etjotn, Ka'tifu: ^erretory li veD wer^* 
d«£»*rmir»''!. Then a ec. l'n!jr''in 
intfe-lucfj into the fs'tula, di*^- 
terub'-i rtiddenly with HO CV. of xtater 
and rradu.ally thervaftor at the r.'te 
of fr-rn n to h re. h. our. -AnireaK 

u{th ne?^»*.s t»* fi'tul.t intart showc-i 
an e.Tfly abrupt fall in r*vrrtior 
which fr-'-m 12 to 2 * heurs, 

Tho-e with derirrA-ated f'istular *howr 4 
rc> *uch supprx*‘v*i’'n. There wa* r.o 
hyperserr'- tion. 7 ht‘'*c tlndirnr* it re 
rirnilnr l»» Ihu-^e prvvi'-'uxly made cn 
arjim.*il< in which spontaneous di't'-n* 
ti'»n of eloM'd <!u '^Jen Inle/ti- 
ml !«'f'p' was studiwh — L, .M. 
(<rourte\v Dioh .Ab-'t.). 

AU'^!':*. CD’N’NaR. 

/.'re'Ti'ooitjr /Vrr ,l nemiu, 

A*i. J. J\ Ti!», 

f-W. 

IVrnirio'ix anemia r^^ay I'e 
as due tu a defscirnTy of anti-inmuc 
fnc'torx which art' intrinsic and c\- 
trin'tK*: the former I'cinj: suppHe<l by 
the pyloric jrl.arui’t of the stomach and 
the Rrunner jrl.tndf of t!ie duodenum. 

The .nntianemlr factor pro^iurwi 
by an interaction b^'twci-n the twvx. 

■ ^ The extrinsic factor ix supplied by 
j ' the fiKMi, nu.at, milk and ecrT^t and 
rn’''‘t nn\ply by bri'werV ye.nst and 
liwr, in the latter with bni-'hol anti- 
anemic factor. Intrinsic f.actor c.^n 
' be conceivtHl ns un eniymr, while ex- 
trinsic factor s(vm- to In* ndnled to 
the vitamint as it U fri^picntly de- 
rivetl ft'^m the s.^me sourxvs ns the 
. Vitamin Ik cojuplex, yet it s*vm< 
’ ditTeient frxun Vitamin Ik. bu'todavin 
ntui nii't^tinic acid. 

Tr^ie .\t!di<oninn ar.emin may be 
lejrarvled n« an enilo^renous con<!itioa, 
, but ."evernl facts imply that the do- 
i hciency is mort' of :i «iuantit.ntive than 
of fpinlit.ntive tiature. !>erjciij;cy of 
j tlnl^lu^l nntianendc factor with nde- 
\ ipiato protliiction of intrittsic factor 
I may explain the occurrence of per- 
j nicious aiU’mla in some cases, when, 
t for instance, theiv :s loweml intes- 
} tinal absorption ns in idiopathic 

j ste.'Uorrhe.a and intestinal striettm's. 
j In contrast, only sparse and partly 
I uncertain information can be obtainci! 



Accidental Discovery 

Gelatinized Milk decreases incidence of 

UPPER RESPIRATORY INFECTIONS 
IN INFANTS 



Many a useful discovery 
has resulted from a chance 
finding by a keen observer. 

Two years ago a group of university workers fed 
milk containing 1 and 2 % plain, unflavored gel- 
atine to a group of infants. There was a lower 
incidence of vomiting, diarrhea, and constipation 
than in control groups. As a corollary, they noticed 
that those receiving the gelatine formula suffered 
fewer upper respiratory infeaions. This was inter- 
esting enough to demand further study. The work* 
was recently repeated in two different clinics and 
the results substantiated. Knox Gelatine (U.S.P. ) 
was used. It is 100% pure U.S.P. Gelatine— 85 % 
protein— in an easily digestible form— contains no 
sugar and should not be confused with factory- 
flavored, sugar-laden dessert powders. 

* Further Clinical Observations on Feeding Infants 
Whole Milk, Gelatinized Milk, and Acidified Milk. 
C. Loring Joslin, M.D., F.A.A.P.; Bulletin of 
the School of Medicine, University of Maryland; 
Jan. 1939- 
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Doctors Acclaim New 
Acidophilus Discovery 


Lactobacilli kept viable . . . 
surplus Lactic Acid 
Removed. 


Clinical Tests shoul Lactys Relieved 
Chronic Constipation in a High Per~ 
centage of Cases. Noted Authorities 
Using in Arthritis. 


Doctors are enthusiastic about 
results obtained with Lactys, a 
new lactobacillus acidophilus 
concentrate, produced under a 
new process which keeps the 
acidophilus bacilli viable, re- 
moves surplus lactic acid and 
adds yeast vitamins. Patients 
derive direct benefit from the 
compressed acidophilus and 
yeast without having to cope 
with an e.Ncessive amount of 
lactic acid. Lactys makes it 
possible for the first time, to 
carry sufficient quantities of 
lactobacilli directly into the in- 
testines in a viable, potent 
form. 

Chronic Cases Respond 

Clinical tests show that many 
chronic cases of constipation 
respond to this new treatment 
— cases in which other forms 
of treatment were unsuccess- 
ful. Prominent clinicians are 
now prescribing Lactys in 
certain cases of arthritis. The 
simplicity and convenience of 
the small compressed 10 gram 
doses of Lactys are obvious. 

Send for Free Samples 

Send today for free samples of 
Lactys, clinical tests and lists of 
distributors. Lactys Inc., Copcutt 
Lane, Yonkers, N. Y. 


Restore Normal Bowel 
Action This Proved Way 



For Lasting Results 


on the anemic condition in which de- 
ficiency of antianemic factor is due 
exclusively to lack of “extrinsic 
factor,” a condition which might be 
termed: exogenous pernicious anemia. 
The literature contains publications 
of pernicious anemia cases occurring 
with free hydrochloric acid in the 
stomach. The author, in 1934, col- 
lected all cases then in existence, and 
after excluding the majority of them, 
32 were left; and to this number, he 
added 2 cases of his own. Some of 
these cases might have been leukosis, 
or idiopathic steatorrhea instead of 
true pernicious anemia. In two of the 
author’s cases, it was established by 
most critical and exhaustive clinical 
and laboratory investigations and by 
meticulous follow-up obsemmtions and 
studies, that the disease was properly 
regarded as of extrinsic factor de- 
ficiency. (Richard A. Kern’s study, 
published in the Ann. Int. Med., 5, 
729, 1931, suggested from clinical evi- 
dence that “in rare instances,” an 
Addisonian type of blood picture may 
result in a patient whose diet is de- 
ficient in the extrinsic factor). The 
average daily intake of vitamins, 
calcium and phosphorus was carefully 
estimated before dietary treatment 
was instituted, and was found de- 
ficient in Vitamins B and C, as well 
as in calcium and phosphorus. The 
patient was given a plentiful supply 
of ordinary food, together with “ex- 
trinsic factor,” which consisted of 
liver residue, as, the author says, 
they, at that time, had a preparation 
of that sort which in three cases of 
untreated pernicious anemia was 
shown to contain plenty of extrinsic 
factor, but no finished antianemic 
factor at all. This preparation was 
used from July 12th to August 14th 
(10 gms. 3 times daily with meals). 
A typical reticulocyte response set in, 
and during the following month, the 
anemia siiowed a complete remission. 
Gastric acidity was returned to 
normal, whereas, before treatment, 
anacidity, refractory to histamin, had 
been present. 

The author’s Summary' is as 
follows : 

A case of pernicious anemia is re- 
ported in a man of 43. It is shown 
that the development of anemia was 
due to deficiency of “extrinsic factor,” 
continuous during 7 to 8 years. Treat- 
ment with “extrinsic factor” exclu- 
sively was followed by complete re- 
covery and complete restoration of 
acid secretion in the stomach. The 
patient was controlled during 7 
months, subsequent to the discontinu- 
ation of the specific treatment, and 
no relapse was observed. 

The case is conceived as a case of 
exogenous pernicious anemia; its eti- 
ology and pathogenesis are discussed, 
as well as its relation to true endo- 
genous pernicious anemia. 

Allen Jones, Buffalo, N. Y. 


Adlersberg, David and Weingarten, 

Michael. 

N on-Granulomat oils Chronic 
Etiicritis. Amu Int. Med., Vol. 
12, 9, use, March, 1939. 

The authors describe the clinical 
and roentgenological signs of non- 
granulomatous chronic enteritis. This 
condition is not easily to diagnose as 
practically all clinical signs are vague 
and couid be also due to many differ- 
ent conditions. The authors stress the 
importance of the presence of fatty 
acids and soaps in the stools. 

Roentgenologically Adlersberg and 
Weingarten distinguish between 
hypermotile and hypomotile cases. 
The hypomotile cases have apparently 
some relation to vitamin deficiency 
and arc frequently found after a 
period of dieting. The authors report 
good results after parenteral liver 
administration. 

Franz J. Lust, New York, N. Y. 

Gottlieb, Charles and' Albert, 

Samuel. 

Regional Jejunitis. Am. J. Roent. 
and Radium Therapy, SS, 6, SSI, 
1937. 

Gottlieb and Alpert report a rare 
case of regional jejunitis which was 
confirmed by operation. The clinical 
signs were: severe epigastric pains, 
vomiting, bleeding from the gastro- 
intestinal tract, fever and mild 
leukocytosis. The roentgenological 
findings were: duodenal distention, 
gross irregularity in the filling of the 
upper coils of the jejunum and flecks 
of barium after six hours in the dis- 
eased area. At operation this part of 
the jejunum was found to be very 
red, and thickened. The enlarged 
lymphnodes were succulent and 
showed hyperplastic lymphadenitis. 
Tlie patient recovered and was later 
on free of symptoms. 

Franz J. Lust, New York, N. Y. 

Kantor, John L. 

The Roentgen Diagnosis of Idio- 
pathic Steatorrhea and Allied 
Conditions. Am. J. Roetit. and 
Radium Therapy, Vol. XLI, 5, 
753-777, May, 1939. 

Kantor reports six cases of idio- 
pathic steatorrhea. He found char- 
acteristic roentgen changes in the 
small intestines, colon, gall bladder 
and bony skeleton. These findings, 
however, -were not constant nor all 
present in every case but varied in 
their degree and distribution depend- 
ing on the activity of the disease and 
the constitution of the individual. 

The changes in the small intestine 
were more apparent in the jejunum 
and consisted of variations in tone, 
caliber and motility, and particularly 
in the diminution or complete disap- 
pearance of the distinctive valvulae 
conniventes. Kantor suggests the 
term “moulage sign” for the striking 





But pain meant suffering then even as today. Many 
a dour disposition found its source in hemorrhoids 


. . . making a stoic of the sufferer . . . who found little joy in living. 

For more than a third of a century, Anusol Suppositories have 
aided the physician to stay the hand of pain. Without narcotic, 
local anesthetic or analgesic drugs, Anusol Suppositories have made 
it possible to treat hemorrhoids and other painful, inflammatory 
conditions of the proctological area medically and afford relief 
from pain, tenesmus and “fear constipation.” 

How well Anusol Suppositories have been performmg their mission 
of relief, you can quickly gather by simply asking for a trial supply 
on your letterhead to observe results at first hand. 

ANUSOL HEMORRHOIDAL SUPPOSITORIES 

A SCHERING 6? GLATZ PRODUCT 

SUPPLIED IN BOXES OF 6 AND 12 SUPPOSITORIES 
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TRI-CALSATE 

IN ULCER THERAPY 

R Milk and Cream . 90 cc. 
TRI-CALSATE 2 to 4 grams 
Stir and drink slowly 
The combination supplies both neutral- 
izer and nutriment, eliminating about 
half the daily routine. Does not make 
stomach contents alkaline. Its eitrate con- 
tent acts to break down the large curds, 
making the milk more easily digested 




A Handsome Permanent 
Binder for the American 
Journal of Digestive 
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The ONLY 
binder that 
opens flat as a 
bound book! 
Made of durable 
imitation leather, 
it will preserve your journals 
permanently. Each cover holds 
12 issues (one volume). Do your 
owm binding at home in a few 
minutes. Instructions easy to 
follow. Mail coupon for full in- 
formation on above binder, 

MAIL COUPON TODAY! 

SUCKERT LOOSE LEAF COVER CO. 

234 W. Lamed St.. Detroit. Michljan 
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appearance of the upper jejunum 
when the valvulac conniventes are 
missing and the lumen is filled 
smoothly as though wax had been 
poured into it. Since this peculiar 
appearance seems to vary directly 
with the intensity of the steatorrhea, 
the “moulage sign” may have practi- 
cal value in both diagnosis and prog- 
nosis. The characteristic findings in 
the colon were marked dilatation, 
often associated with redundancy. 
The gall bladder showed only faint 
filling. 

The pathological findings in the 
bony skeleton consisted of dwarfism, 
deformity and osteoporosis. 

Franz J. Lust, New York, N. Y. 

Bargen, Arnold and Jackman, Ray- 
mond J. 

The Influence of Papaverine on 
Muscnlar Tone of the Intestinal 
Tract. S. G. 0., es, 7i0, April, 
1939. 

Bargen and Jackman used eases 
with a colostomy for their studies of 
pantopon, codeine and papaverine on 
the tone of the intestinal tract. They 
found that morphine and pantopon 
acted much alike, that the latter’s 
sedative effect is probably due to its 
contents of papaverine. The action of 
codeine on the bowel was less 
striking. Papaverine caused not a 
constant decrease in tone of the intes- 
tinal muscle. However, an increase 
of tone was never observed. Papa- 
verine compound (spasmalgin) had a 
striking effect in decreasing the tone 
and immobilising the bowel. Bargen 
and Jackman stress the high clinical 
value of this product. 

Franz J. Lust, New York, N. Y. 

Johnson, Victor and Freeman, 
Willard. 

The Adaptive Value of Absorp- 
tion of Fats Into the Lymphatics. 
Am. J. Physiol., 12i(2) :i6G-iC9, 
1938. 

During the absorption of digested 
fat administered to dogs by stomach 
tube, there is a hemolj’tic agent in 
lacteal lymph collected near the in- 
testine, and also (usually in lesser 
cone.) in the thoracic duct lymph. 
The absorption of the products of fat 
digestion into the lymphatics instead 
of directly into the blood stream 
I probably protects against hemolysis 
j by the toxic agent. This hemolytic 
! substance might be glycerol. — Auth. 
(Courtesy Biol. Abst.). 

Hill, F. C. and O'Connell, H. V. 

I Experimental Administration of 
J Duodenal Contents to Dogs with 
Acute High Intestinal Obstruc- 
tion. Arch, Surgery, 37(2) :311- 
315, 1S9S. j 

i The duodenum was sectioned in j 
1 dogs, below the pancreatic ducts, the j 


proximal end closed, and the distal 
end brought out as an enterostomy. 4 
control dogs, receiving no treatment 
or saline only, lived 2-7 days. 8 
animals given duodenal contents from 
additional dogs lived an average of 
4% days. G dogs given duodenal con- 
tents from freshly killed hogs lived 
an average of 3 days. The dogs rarely 
vomited. There was thus no marked 
effect by the adm. of duodenal con- 
tents below a duodenal obstruction. — 
N.W.R. (Courtesy Biol. Abst.). 

McCance, R. a. and Widdowson, E. 

M. 

The Absorption and Excretion of 
Iron Follotving Oral- and Intra- 
I'enons Administration J. 
Physiol., 9i(l):US-15i, 19SS. 

On diets containing 5.9-8.G mg. of 
Fe/day 3 men and 3 women were 
shown to be in balance. When the in- 
takes were raised to 12-lG mg. of 
Fe/day the subjects were again in 
balance, i.e., all the supplementary 
Fe was excreted. When 7 mg. of Fe 
were injected intravenously daily into 
the same subjects, with dietary in- 
takes from 7.6-11.7 mg./day, none of 
the injected Fe was excreted into the 
gastro-intestinal tract. These results 
confirm the theory that the intestine 
has no power of regulating by ex- 
cretion the amount of Fe in the body. 
— T.C.B. (Courtesy Biol. Abst.). 

Remington, Roe E. 

Does Fat in the Diet Affect the 
Thyroid? J. Nutrition., 10(5): 
il7-i2i, 1938. 

By the author’s newer technic for 
development of low iodine goiter in 
the rat, it was found that neither 
saturated nor unsaturated fats, up to 
a level of 13% of the diet or 29% of 
the calories, have any measurable 
effect on the size, dry matter, or I 
content of the thyroid. On the higher 
levels of fat, rats made less satis- 
factory growth than the controls, and 
many of them showed severe loss of 
hair, suggesting that the basal diet 
is barely adequate as to one or more 
accessory factors. — Auth. (Courtesy 
Biol. Abst.). 

Burstein, C. L. 

Effect of Divinyl Oxide on In- 
testinal Activity in Vivo. Proc. 
Soc. Exp. Biol, and Med., 39(2): 
390-398, 1938. 

The effect of divin.vl oxide was 
studied in dogs prepared with Thirj’- 
Vella loops of the jejunum. Adminis- 
tration of divinyl oxide constantly re- 
sulted in diminished muscular tone 
and complete inhibition of intestinal 
contractions during all planes of 
surgical anesthesia. — C.L.B. (Cour- 
tesy Biol. Abst.). 
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GASTRON . . , 

The Acid-Aqueous Extract of 
the entire stomach mucous membrane 
including the pyloric 

This highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency; helpful in protective preven- 
tive measures against anemia. 

In the progress of clinical research and 
trial GASTEON has proved of con- 
stantly increasing service and repute. 
GASTRON is pleasant, to take and 
practicable for systematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 


I''j7a Nvjol is a .s'niootli, pleasant- 
fasting einnision of pure mineral oil 
with pure crystalline Vitamin lJ-1 
adderl in such quantity that the sug- 
gested average dosage is the average 
adnlt maintenance dose of that impor- 
tant food factor (100 International 
Units). 

Vila Niijol has a place in the treat- 
ment of the majority of constipation 
eases, and also in the gastro-intestina! 
s.vndromcs of chronic alcoholism and 
many other pathological states asso- 
ciatc<l with Vitamin B-1 deficienc.v. 

Vila Niijol has been thoroughly 
tested and proven in laboratory and 


O BVioosW, there is no single cause. 

Each case must be judged on its 
own merits. Anatomical differences, 
variations in diet and liabit and spe- 
cific pathological entities all enter into 
the cause. However, it is safe to say 
that faulty habit pla.vs a role in the 
great majority of cases, and that loss 
of ncuro-muscular tone is a very com- 
mon secondary factor. 


To make habit training easier, a 
bland, pure mineral oil is important. 
To increase tonus of debilitated intes- 
tinal mnsculature and nervous system 
caused l>y Vitamin li-1 deficiency, jnirc 
cr.vstalline Vitamin B-l has been found 
to be of gre.at value. 

In Vila HiijoI, these two important 
aids in the relief of constipation have 
been combined. 
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CHEVALIER JACKSON 
ESOPHAGOSCOPES 



PILLING-MADE EQUIPMENT USED BY THE 
STAFF OF THE CHEVALIER JACKSON CLINICS 

These authentic models are exact duplicates of 
those made by us for and used by the various Cheva- 
lier Jackson Clinics in Philadelphia. All made under 
our one roof and supervision, insuring proper inter- 
functioning of separate instruments. 



IV1ILLER>ABB0TT 
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As used by 

T. Grier Miller, M. D.; W. Osier Abbott, M. D. 
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Presidential Address, American Gastro-Enterological Association, 1939 

By 

ERNEST H. GAITHER, M.D. 

BALTIMORE. MARYLAND 


S a prelude to this brief address I wish to express 
the deep and sincere appreciation I entertain 
toward you, my confreres, for the signal honor j’ou 
have conferred upon me in elevating me to this very 
high office. I shall always remember my incumbency 
of this exalted position with heartfelt gratitude. 

The more I consider the past, present, and future 
of the American Gastro-Enterological Association, the 
greater grows my conviction that ours is an organi- 
zation with a distinct aim from which we should not 
swerve. 

In this carpingly critical woidd of ferment we are 
at times challenged as to our course and practices, and 
feel that we must needs take up the gloves in our own 
behalf. However, it is well to pause first for a calm 
survey of the situation in all phases. If we do this, we 
shall immediately discover that no retaliation is neces- 
sary, and certainly no defense. Our Association occu- 
pies its own special and important niche in the medical 
fraternity; this foothold we shall maintain without 
the slightest deviation from our main objective, which 
is ever-increasing knowledge as to prevention, allevi- 
ation and cure of diseases in the digestive domain. 

Whether at this stage of our careers we regret our 
present status as internists especially interested in 
the solving of problems regarding abdominal disease — 
so-called gastro-enterologists, a name upon which I do 
not look with particular favor — the fact remains that 
as internists in the broad sense we decided to project 
our energies forward in the field of abdominal disease 
and interpretation of intra-abdominal symptoms. In 
many instances these intra-abdominal symptoms are 
due to disease elsewhere, which means that if we are 
to develop into competent interpreters of symptoms 
related to the abdominal area, it is imperative that 
first and foremost we must be skilled internists. 

I should like to dwell upon this latter problem for 
a few moments. There is no gainsaying the fact that 
during the past decade there has been in all too many 
instances an inadequate term of medical practice 
following graduation, and then an excessively rapid 
metamorphosis into a state of so-called “specialism,” 
or in business parlance, e.xpertism along special lines. 
The consequence has been just what one would expect. 
Immature and inadequately prepared practitioners 
who have not had the vitally necessary thorough train- 
ing in the fundamentals of general medicine, have 
been foisted upon the public. Because of their callow- 
ness and lack of proper approach, they are not capable 
of qualifying as specialists or e.xperts in the domain 
of diagnosis and therapy of abdominal disease, and 
further, their ineptitude, incompetency and ignorance 
have brought into disrepute medicine in general, as 
well as the specialty in which we are particularly 
interested. 

It is just such organizations as ours that should 
assume leadership in arousing public sentiment in this 
regard. An excellent beginning in this direction has 


been the establishment of the American Board of 
Internal Medicine, and to this agency we should in full 
measure declare our allegiance. 

It is my opinion that at the earliest moment there 
should be set up a proper certification board relating 
to gastro-enterology, which would certify only tho.se 
who had previously been licensed by the Board on 
Internal Medicine. Thus would be confirmed the in- 
tegrity of the medical profession in general, and our 
specialty in particular, in our protestations to the 
public that we are anxious to protect them from the 
fads and schemes of charlatans, quacks, and incom- 
petent, inadequately prepared members of the medical 
profession. In so doing, I feel assured that we shall 
not only earn the respect of the profession and the 
laity, but also increase our own self-respect. 

It is no more than our duty to act in an unselfish 
and broadminded manner for the protection of those 
who place their health and lives in our hands and 
those of our medical confreres; to do less than this 
would to my mind constitute the betrayal of a sacred 
trust. 

I now desire to take counsel with you regarding 
what I think a most important subject; that is, the 
limitations of our chosen field. Is there one among us 
who has not at some time thought in secret or said 
openly, “I am heartily sick, tired, and completely fed 
up on hearing about diseases of the liver, gall bladder, 
stomach, duodenum, pancreas, intestine, and all that 
pertains thereto?” In short, we do erince boredom at 
listening to the accepted and only diseases which we 
as individuals and as an association find of particular 
interest. I regret the necessity of confessing to you 
that I am one with you in this regard. In recent 
months, and after mature deliberation, I am convinced 
that such an attitude is not conductive to a further- 
ance of the work to which we have dedicated our 
efforts, so we must discard it and renew our en- 
thusiasm. 

If we consider our own field very limited and devoid 
of continuing interest, what would be our attitude if 
we were engaged in diseases of the nose and throat, 
eye, cardiology, pulmonary diseases, genito-urinary 
tract, gynecology and all other domains of the body 
which have been molded into circumscribed .specialties! 
Yet those men and women continue to be interested, 
meeting year after year, and apparently finding ample 
stimulation to greater efforts in an attempt to further 
their knowledge in their accepted field. Will one of 
you deny that our specialty possesses far greater 
problems and potentialities than any of those just 
named? Why, one organ, and one only, the liver, offers 
a problem which has baffled and continues to baffle the 
keenest minds of our most gifted and brilliant scien- 
tists. Let us therefore lay aside the tendency to 
boredom with disease of the organs and areas to which 
we have devoted so much time, and develop, rather, a 
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more intense thirst for knowledge wlicreliy we may 
solve the innumerable problems which confront us in 
every moment of our professional activity. 

Let us now turn to a problem wbicli has piven us 
much food for thought; indeed, it has constituted one 
of the reasons for chaiifrinfr our constitution and by- 
law.?. I refer to our past custom of not admitting to 
our member.ship anyone who lias not published several 
or more papers of at least moelerately outstanding 
merit. Even in an organization such as this, devoted 
to scientific invostipation. I think we can po too far 
in barrinp everyone who has not shown a tendency to 
be fairly prolific in writinp. 1 would like to be re- 
corded with those who do not subscribe to the dictum 
■'publish or perish.” for it is my candid opinion that 
such an orpanization as ours will not llourish if 
nourished only on cold, scientific, albeit enliphteninp 
facts. Hather .should we encourape and harbor in the 
■Association, topethor with our scientific attainments, 
true friendshii) and cordial sociid interclmnpe, strivinp 
at all times to discourape and eliminate all petty 
jealousies; this would further the prowth of an atmos- 
phere of true culture, which, after all is said and done, 
constitutes a combination of scientific accomplishment, 
sincere fellowship — mellowed and thorouphly ripened 
by true fricndlines.s — and an earnest and ever-present 


desire to render service one to another. 1 do not by 
any moans wish to convey the idea that everyone who 
i.s sociable, attractive, and enpaped in abdominal diag- 
nosis should be forthwith admitted to our As.=ociation: 
but rather I am referring to the man — and you and I 
know of such instances — who is pos.se.'sed of broad 
knowledge, is Im'ked upon ivith marked resjiect by hi.s 
colleapui'S, ha.s really advanced mfslicine I>ecnu“e of 
his outstanding ability, accompli.shments and inspiring 
ehar.acter, and has as his only f.allibility a failure to 
write; I do s.ay that on occasion, and this may be rare, 
such an individual should not be barred from this 
organization. 

In conclusion then, my sermonette consists of a 
plea for unity of purpose, high ideals, sincere com- 
panionship and solidarity in our orpanization. the 
furtherance of culture in ordi'r that wc ourselves may 
increase in stature mentally, morally, and spiritually: 
and last, but not least, the continues! nmn.ssinp of 
knowledpe. 

Untiring research, wider learning, deeper under- 
standinp', will enhance our ability to prevent disease, 
or -SO skillfully to treat or to cure it that we may fulfil 
the great olijectivc of our -As.sociation by proving our 
beloved profession an unselfish, tirele.s.i bonefactor of 
suffering humanit.v. 


The Clinical Significance of the Carrier State in Amoebiasis 


III! 

JOHN TII.DEN HOWAKD, M.I). 

IIAl.TI.MOr.E. .M,\nvi-\NP 


S INCE the Chicago epidemic of amoebic ilysentery, 
amoebiasis in its various forms has been recog- 
nized clinically with increasing freiiuency in all parts 
of the United States. Whether Endamoelia histolytica 
has been disseminated from many foci originally 
seeded by visitors to the Chicago World’s Enir, 
whether an ever increasing travel by our countrymen 
in tropical and sub-tropic.al countries has brought 
more of it home, or whether the Chicapo epidemic 
simply increased our awareness of amoebiasis and 
stimulated our searches for the parasite, one cannot 
definitely say. Probably all these factors have jikayod 
roles in the increase of infection or of the recognition 
of infection with E. histolytica. 

Moat of the persons who harbor the parasite have 
no striking diarrhea or dysentery; they are “carriers” 
and able technicians arc constantly confounding such 
clinical diagnoses as Psychoncurosis, Conpcnit.al 
Fragility with Unstable Colon, Spastic Constipation, 
Chronic Appendicitis, Cathartic Colitis, ct cetera, when 
they report the presence of E. histolytica in the stools. 
Much of the literature on the subject of .symptoms in 
carriers of E. histolytica is contradictor.v and state- 
ments are too seldom supported by careful studies. On 
the one hand, Craig (1) stated that, in his experience, 
“About G5 per cent of carriers had symiitoms referable 
to their infection, and these symptoms disappeared 
after the elimination of the parasite.” And ho said 
further, “Practically every untreated carrier of tliis 
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parasite either has. or will have, .symptoms of the in- 
fection. unle.ss .siHUitaneous recovery occurs.” On the 
other hand, Paulson and Andrews (2) in a recent 
study of I.G carriers with vague gastro-intc.stinal 
.symptoms other than diarrhea, found no relationship 
between cure of the c.'irrier condition and the relief 
of .symptoms. Heenuse of these and other varying 
opinions about the relation of the carrier state to 
clinical .symptoms, the following studies were made. 

Wiat is the carrier state of amoebiasis? Every 
writer on the subject either avoids defining it. pre- 
sumes that the reader understands the term, or has 
his own definition. Some would include under the term 
“c.nrrier.s” onl.v c.vst-dispensers who never have a loose 
stool. Craig (2) accepts as carriers “Those who harbor 
the parasite without any appreciable symptoms of the 
infection, the so-c.alliKl ‘healthy carriers,' " and “Those 
who pre.sent indefinite and .slight symiitoms connected 
with the gaslro-intestinal or the nervous .system and 
who are also usually considered as healthy carriers.” 
The definition of Craig was used in this study. -As 
Table II shows, most of the carriers here reported had 
.some abnormalit.v in bowel function. 

It would seem likely that the extent of the path- 
ological lesions in the carrier state might give an 
adequate basis for clinic.al symptoms. However, such 
is not the case and the pathological picture in carriers 
is moat variable. Hcgncr (4), infected four monke.vs 
with E. histolytica obtained from human cases of d.v- 
sentery. These animals showed no objective .symptoms 
of their infection and were believed to be true carrier.?. 
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When they wore killed, no lesions could be found in 
the bowel with the aid of a hand lens and sections of 
the bowel at different levels showed no patholofry. 
With from 5 to 10 per cent of the population infected 
with E. histolytica, it is strange that more amoebic 
lesions are not found in the bowel at routine autopsies. 
MacCallum IS) says they are practically never found 
at routine necropsy, and he suggests that they may be 
ovei-looked by busy pathologists. 

Craig f0> has collected a great deal of evidence to 
show that E. histolytica is a true tissue parasite and 
that carriers all have lesions of greater or lesser ex- 
tent in the bowel; in that view he is supported by 
others (7, 81. .lames and Decks (9), however, believe 
that E. histolytica “takes on pathogenicity only when 
it invades the tissues which is by no means a constant 
happening.’’ Andrews and Atchley (10) point out that 
E. histolytica is not an obligate parasite for, in its 
artificial cultivation, it can multiply on a medium free 
from blood cells and serum and, in such a medium, it 
does ingest starch. These workers studied the path- 
ology of carriers in an indirect manner. They reasoned 
that even minute lesions in the colon would ooze a 
little blood and they tested the stools of carriers of E. 
histolytica for occult blood by means of the benzidine 
test. In 12 of 13 cases examined the test was negative. 


Table I 

Clinical first impressions in 10 carriers 


rsycboncurosis with unstable colon 

0 cases 

Unstable colon, cause unknown 

C cases 

Quctstlonablc gail bladder diseaso 

3 cases 

Questionable appendicitis 

2 cases 

Fatigue with unstable colon j 

2 cases 

Migraine with irritable gastro-intestinal tract 1 

I ca«e 


19 cases 


From this and other contradictory evidence, one can 
only conclude that the pathology of the carrier state 
of amoebiasis varies fi'om an absence of lesions to 
very definite ulcerations of the colonic mucosa; the 
pathology is too variable to be used as a universal 
explanation of the gastro-intestinal symptoms of 
carriers. 

Since we have rather specific weapons for the eradi- 
cation of amoebae, probably the best approach to the 
problem of the relation of abdominal symptoms in 
carriers to their amoebiasis is the therapeutic test. If 
carriei's are made well for a long period solely by 
amoebic sterilization, the amoebae may be presumed 
to have been the cause of the symptoms. The carriers 
here reported were 22 in number, 16 men and 6 
women, between the ages of 22 and 75, who had ab- 
dominal complaints other than frank diarrhea or dy- 
sentery, who had no other intra-abdominal disease or 
important extra-abdominal ailment, and who could he 
satisfactorily followed after treatment. Carriers of 
"small race’’.E. histolytica were excluded. The symp- 
toms in all cases were severe enough to make the 
patients consult their doctors or to make them go to 
a hospital dispensary. Eight of the patients were seen 
in the Out-Patient Department of the Johns Hopkins 
Hospital; the other 14 were private patients of Dr. T. 
R. Brown, Dr. E. H. Gaither, or of mine. They were 


all given routine gastro-intestinal examinations which 
included a complete physical examination, blood count, 
serologic.al test for syphilis, gastric analysis after an 
Ewald test-meal, fluoroscopic examination after the 
administration of barium sulphate (with films and 
with a Graham gall bladder series when either was 
indicated), and, of course, proctoscopic examinations 
and stool studies. In all but 3 of the cases an initial 
impression was recorded after the physical exami- 
nation was completed and amoebiasis was in no case 
placed first in the list of possibilities. The preliminary 


Table II 

Symptoms of 22 carriers 


i 

Symptnms i 

llefore 

Treatment 

Within One 
Month After 
Startinr: 
Treatment 

Three 
Months or 
More After 
Treatment 

No data on bowel .action j 


4 


Normal bowel action ' 

2 

C 

7 

Constipation 

t, 

c 

r. 

Slight diarrhea (includ- 




ing one mxuhy ^lool a 




day ) , 

7 

3 

4 

Alternating constipation 




and diarrhea 

d 

3 

& 

Gas on stomach 

1 


2 

Gas on bowel 

13 

ij 


Mucus in stool 

n 

C 

7 

Pain In right lower 




Quadrant 

7 ' 

: 


3 > 

Pain in right upper 


1 


1 

quadrant and epigns- 


i 



trium 

4 

2 


3 i 



lf> 



1 10 

Pain in left lower 



r 


quadrant 

L 

i = 


3 

Pain in left upper 





quadrant 

0 ■ 


1 ) 

Cramps 

3 


2 

Diffuse abdominal 




soreness 

fi 

4 

8 

Acid stomach and 




eructation 



1 

Nervousness 

M 

g 

ir> 

Ease of fatigue 

10 

3 

V 

Aching of legs 

1 

1 

1 

Headache 

4 

2 

3 

Poor 'appetite 

1 


3 

Nausea 


2 

3 

Loss of weight 

3 

1 

2 

Somnolence 


1 

3 

Undernutrition 




(objective) 

& 

c 

3 


Ilo 

C2 

EO 


diagnoses are shown in Table I. As Table II shows, 
the most common symptoms were pain, nervousness, 
gas with the passage of flatus, mucus in the stool, 
alternating constipation and diarrhea, and unformed 
stools or slight diarrhea. 

Each of the patients was given amoebicidal therapy 
according to the custom of his doctor. Xine were 
given emetine, Carbarsone, and chiniofon (the latter 
by retention enemata) simultaneously. One of the 
cases so treated required a second course. The others 
were given Carbarsone in doses of 0.15 gm, per kilo 
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in a ten day period as advised by Hakansson (11). Of 
the latter Rroup, one required a second course of Car- 
bar.-jone four weeks after the completion of the initial 
treatment. There were no drup reactions in either 
proup. Faecal specimens passed without purgation and 
after purgation were examined at irregular intervals 
and, except as noted, no E. histolytica wore found 
after treatment. At least three specimens were studied 
in each case three or more months after treatment 
had been completed. In most of the cases stools ivere 
studied more frequentl 3 ’. 

During treatment (which necessarily included rela- 
tive rest and which probably included a little sugges- 
tion) and directly after treatment all but 3 patients 
felt subjectively improved. The three who were not 
improved were neurotic, poorlj’ adjusted women. Both 
patients who M'ore not rid of their amoebae by the first 
course of treatment said that they felt better after the 
ineffective therap}'. The second column of Table II 
shows initial improvement in the s.vmptoms but it does 
not really show the clinical pictures. Totaling sj’mp- 
tom.s in this way is like adding the season's scores of 
the home team and comparing the result with the sum 
of the scores of opponents. Such a process reveals the 
situation in a general way but it gives no infoi'mation 
about the games which were won or lost. However, 
with the e.xception of the three women mentioned, the 
patients were much bettor directly after treatment; 
on persistent questioning the symptoms charted were 
obtained. 

Three months and longer after the eradication of 
amoebae and with the stools still microscopicall}’ 
negative for E. histolj’tica, only G (27 per cent) of 
the 22 carriers considered themselves to be strikingly 
better or to be digestively well as the result of treat- 
ment. The original sj'mptoms of all 6 of the cured or 
practically cured patients had caused them to be 
classified in the group of unstable colons at the time 
of their first examinations. Nine of the 15 carriers, 
who continued to complain, were given bromide or 
phenobarbital, a smooth diet, anti-.spasmodics, and di- 
rections for colon management. Seven of the 9 so 
treated were improved with this type of therapj' when 
amoebicid.al treatment alone had failed to give real 
improvement. 

Paulson and Andrews (2) in a similar studj’ of 
carriers found no correlation between the relief of 
s.vmptoms and the eradication of amoebic infection. 
Of their 15 carriers, not one was relieved for a long 
period by anti-amoebic treatment alone. The difference 
in their report of no successes in relieving sj'mptoms 
in 15 carriers and this report of 27 per cent thera- 
peutic succes.s in a group of 22 cases can probably be 
explained. All of the G patients in whom symptoms 
were relieved for three months or longer by amoebi- 
cidal therapy were cases vith sj'mptoms of an un- 
stable colon, i.e., they had a mild mucous colitis or 
spastic colitis with constipation that would break into 
a slight transient looseness at times, flatulence, and 
some alHlomirml pain. Verj- strictlj' speaking, these 
patients might have been called cases of sulK:linieat 
amoebic diarrhea. In the series of Paulson and An- 
drews no cases of bowel disturbance with anj' mushj' 
stools (other than those following a lax.ative) were in- 
cluded: consequentlj' thej' had no subclinical or near 
sutK'linical dj'.scnterj' to treat. 

It is well known that in chronic amoebic dj'scnterj’ 
amoebic ulceration with secondarj' infection maj' pro- 


duce over manj' years so much scarring and fibrous 
stiffening of the bowel wall that normal function is 
unlikely even after eradication of the amoebae (12). 
In the cases hei'o reported the mildness of the symp- 
toms makes it seem likely that any possible ulceration 
was not sufficiently extensive to have permanentlj' 
injured the bowel function. Two of the patients 
treated successfull.v had had sj'mptoms for 22 and IG 
j'ears. One has only to see the perfect recovery of a 
patient with frank amoebic dysentery of many months 
duration to feel that the scarring has to be most e.x- 
tensive to produce permanent dj'sfunction. 

CONCLUSIONS 

Twentj'-two carriers of E. histolj'tica, who had ab- 
dominal sj'mptoms and who had no organic condition, 
other than amoebiasis, which might have produced 
those symptoms, were given a therapeutic test. 

(1) While 19 of the carriers were improved for a 
short time on the rest, suggestion, and “tonic effect” 
of therapj', only G (27 per cent) patients were freed 
from abdominal symptoms by the treatment when 
they were studied three months or longer after its 
completion. Amoebiasis should be looked for in all. 
patients with gastro-intestinal complaints, but too 
striking clinical improvement should not be expected 
from the amoebicidal treatment of carriers. This 
statement is in contradiction to the usual teaching. 

(2) All of the patients who were relieved of their 
abdominal complaints by treatment had complained in 
such a manner that their abdominal sj’ndromes could 
be described clinically as those of "the unstable colon.” 

(3) Slany of the patients, who were not relieved 
for a relatively long period by amoebicidal therapj’, 
responded for a time to sedatives, bowel management, 
and antispasmodics. 

All carriers of E. histolytica phould be rid of their 
parasites for public health reasons and to avoid the 
po.ssibilitj' of later complications in the carriers them- 
selves. 
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DISCUSSION 

DR. RALPH C. BROWN (Chicago) : In connection 
with the que.stion of amoeba histolytica carriers, attention 
should be called to the fact that in individuals who can be 
classified as the pure typo of carriers, i.e. where there is 
no historj' whatever of bowel dj'sfunction, the gravest 
form of hepatitis — liver abscess — may occur. 

A.s an illustration I rcc.!!! the case of a forty-five year 
old executive who, while at his desk,, was seized with a 
very .severe chill. The temperature rose to 103° and it 



SiLVEHMAN — P erforation of the Colon Complicating Bacillary Dysentery 


509 


was thought that he lind pneumonia, but the physical 
finilinps were ncpativc. The temperature declined some- 
what in a day or two hut he continued to have an eveninp 
tcmperalurir of 100.6° to 101° for six weeks. No subjective 
symptoms other than pencral malaise. In the meantime 
careful dinpnostic work was done with nepative results. 
He was under the care of an able physician. I saw him 
six weeks after the onset and was unable to discover the 
cau.se of the continued fever. I suppested stool cultures 
for amoeba histolytica which were made and reported 
nepative. A week later he entered the Presbyterian Hospi- 
tal on my service and on that day couphed up an appre- 
ciable amount of bripht red blood. Physical examination 
nepative. Leucocyte count 22,000. (Leucocyte count had 
ranped between 20,000 and 2-1,000 throuphout the illness). 
Chest films revealed a dome-shaped elevation of the upper 
marpin of the ripht lobe of the liver with penetration 
throuph the diaphrapm and an inflammatory process 
alreadv well established at the base of the ripht lunp. 

Within twenty-four hours of admission to the ho.spital 
.stool cultures yielded a rich prowth of amoeba histol.vtica 
and the patholopy and symptoms disappeared with preat 
rapidity on anti-amoebic treatment. 

This was the third case of liver abscess due to the 


amoeba histelj-tica we have observed in individuals vvho 
showed not the sliphtest evidence of bowel dysfunction. 

DR. JOHN TILDEN HOWARD (Baltimore); I, of 
course, apree with Dr. Brown. All carriers should be 
rid of their infection because it is so simple to get rid 
of it and because it may give them trouble later on. 
The case to which he referred was not the classical type 
of case that we had. We had cases who had vague ab- 
dominal symptoms but had more chronic abdominal com- 
plaints. Of course, one would think that the pathology 
of the carrier might explain the symptoms but the path- 
ology is so variable, from the absence of lesions to quite 
extensive lesions in the bowel, that the patholopy doesn't 
help us very much. 

Before I came here, I called Dr. MacCallum on the tele- 
phone and said, “Why don’t you see lesions in the bowel 
in one out of evciy ten autopsies you do, if 10 per cent of 
the population is supposed to consist of carriers?” 

He said that they rarely, if ever, found at routine autop- 
sies, lesions in the bowel which were proved to be amoebic. 
Certainly that is not the idea that Dr. Craig would give 
us. Dr. JfacCallum said that perhaps he didn’t look for 
them hard enough. Be that ns it may, it is quite uncommon 
to sec lesions at routine necropsy and the pathology of the 
carrier doesn’t help us in an explanation of the symptoms. 


Perforation of the Colon Complicating Bacillary Dysentery 

tiy 

DANIEL N. SILVERMAN, M.D.* 

NF.W ORLEANS, LOUISIANA 


T he rarity of perforation complicating bacillary 
dysentery jii.stifie.s my bringing to your attention 
a .small .scrie.s of cases in which there was this unusual 
complication. Even in chronic bacillary dy.sentery, 
whore ulcers have existed for many ycar.s, perforation 
is seldom seen. In the perusal of the literature I have 
lieen unable to find but two cases of perforation of the 
bowel in liacillary dysentery and it was in hotli acute 
fulminating and chronic types, reported by Duval and 
Kahn and by Craig. 

Charles F. Craig (1), discussing complications of 
the amebic and specific types of dy.sentery as observed 
at autop.sy, noted four instances out of 120 cases of 
perforation duo to amebiasis, and only one of perfo- 
ration due to the chronic specific form of dysentery. 
All of these cases re, suited in death from peritonitis. 
P. Duval and P. Kahn (2) in 1908, reported one c.ase 
of perforation of the colon complicating acute hacil- 
iai-y dysentery, the diagnosis being confirmed at 
autopsy. 

Perforation in bacillary dy.sentery either as a 
complication or a sequela is as rare as perforation in 
intestinal amebiases. In intestinal amebiases the 
reason for perforation being unusual i.s the late in- 
vasion by secondary infection of an acute inflamma- 
tory nature. In amebiases there is constant repair 
going on which gradually and surely thickens the 
bowel with cicatricial tissue. This cicatricial tissue 
renders the bowel more and more less likely to perfo- 

■4'^I'rofi’f‘tor o( Gintro*KntcroJot?y. Grnthintc School of Mc«1Ic{ro, Z^ouIs* 
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rate. Further it is the acute inflammatory infection 
of the .small bowel that is more likely to perforate. 
While bacillary dysentery is in itself an acute in- 
flammation it is commonly so superficial that the 
likelihood of perforation is in consequence rarely en- 
countered. Undoubtedly in clironic bacillary dysen- 
tery those cases tliat do perforate are those in which 
the acute inflammatory process has extended down 
through the muscular coat. Of course, perforation 
from either amebic or bacillary dysentery is ex- 
tremely rare ns compared with perforation in typhoid 
fever or other infections of the small bowel. The 
reason here is nnatomical, the small bowel being much 
thinner than the large bowel. Then again perforation 
in large bowel infection is more often seen in the 
cecum and ascending colon than in the descending 
and sigmoid flexures. This is also because of anatomi- 
cal reasons, the lower part of the colon being thicker 
than the upper part. Felsen (4), in his experience, 
had never seen a case of perforation of the colon in 
bacillary dysentery until recently when he saw two 
cases. C. Duval (2), the discoverer of the lactose fer- 
menter, which was the cause of perforation in one of 
my cases states that ho has not encountered a single 
ease of perforation complicating b.acillary dysentery. 

It is because of the unusual occurrence of perfo- 
ration in bacillary dysentery that I have deemed it of 
.sufiicient importance to bring before the iirofession 
my scries of cases. Another reason for presenting 
lhe.se uncommon cases is that, clinicall.v, tlie acute in- 
fection that undoubtedly precedes the bowel rupture 
in certain instances may have entirely subsided and 
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the actuiil rupture due to bacillary infection go un- 
rcfognized. In this connection I wish to recall a case 
that was of this character and the attack u-as diag- 
nosed acute appendicitis. In the acute fulminating 
casc.s that terminate by bowel rupture the latter is the 
re.sult of thrombosi.s which subsequently leads to in- 
farction of that part of the bowel wall supplied by the 
occluded vessel or vessels. The area or areas of in- 
farction rapidly become invaded by microorganisms 
from tlie intestinal content. This invasion through 
microbic enzyme action causes a softening of the 
necrosed ti.ssue. Kow with the peristaltic action of 
the bowel there results a sloughing of the destroyed 
ti.s.sue. While this sloughing may only increase the 
depth of the ulcers later, however, through further 
infection at the bottom of the ulcer the tissues here 
will become weakened and destroyed which produces 
an area liable to rupture upon the slightest peristaltic 
movement. 

.1/. II.. a man of 21 years, w.as fir.st seen in the office on 
.Tunc IS, 1931. He complained of a diarrhea of three 
weck.=’ duration. The stools were watery and of a mucous 
character, numbering four to eight per day and one to 
four each night. He suffered some pain, occasion.aliy. He 
reiiortcd a similar attack one year previously, which he 
had attributed to eating oysters. 

This patient was e.xeeptionally well developed. A gener- 
alised abdomin.al tenderness was noticeable, particularly 
in the left iliac fos.=a. E.vamination of the stool showed 
numerous pus cells, but no protozoa. Proctoscopic exami- 
nation revealed a moist and granular mucous membrane, 
with a few superficial ulcers. Agglutination of the blood 
.serum wa.s negative for B. dysentcriae. Hiss, Plexner and 
Shiga on Juno 23, 1931. Cultures of smears made from 
scrapings of tlie rectal mucous membrane, however, re- 
vealed the presence of B. dysenterino Flcxnor-Harris; the 
blood scrum from the patient showed a strongly positive 
agglutination with the strain of organism isolated from 
the inte.stine. 

Ho.spitalization was advised on June 27, since the ab- 
dominal cramps, soreness and frequent stools had con- 
tinued. Autogenous vaccine w.as administered. A high 
calonc. non-residue diet was ordered and the colon was 
irrigated daily with normal saline solution. The patient 
wa.s discharged on July 18, after all symptoms had disap- 
peared. Vaccine therapy was continued for three weeks 
after he left the hospital, at the end of which time in- 
spection of the lower intestine showed no lesions. 

On October 20 he returned to the office, complaining of 
severe pain in the right lower abdomen, which had begun 
the d.ay before, and was increased on exertion. Exami- 
nation disclosed a definitely localized tenderness over the 
cecal region but no rigidity. Blood examination showed 
total white cells 23,000 with 82 per cent ncutrophiles 
(segmented cells 79 per cent, of which there were three 
stnIT.s). Subacute appendicitis was suspected .and ho re- 
turned to hospital on October 27. The consulting surgeon 
confirmed the tentative diagnosis. Operation revealed a 
norma! appendix, but .showed a subacute perforation of 
the cecum within one inch of the appendix. Recovery from 
the operation was uneventful. At this time tuberculin skin 
tost was neg.ativc: blood serum was agglutinated against 
B. dysentcriae. FIcxncr and Hiss were negative as on 
previous examinations. The proctoscope revealed an in- 
flamed and ulcerated lower intestine. No diarrhea was 
present, however, and cultures were negative for B. dy- 
s.'ntoriao and positive for staphylococci, streptococci and B. 
coli. Two weeks after leaving hospital, agglutination with 
the vaccine which w.a.s autogenous, the Flexncr-Harris 
strain w.as strongly positive, hut negative against Shiga, 
Hiss V. and Flexncr bacilli. One week after leaving the 
lioipita! a barium enema examination showed filling of the 
iT.tire colon, without evidence of abnormal filling defects. 


The proctoscope at this time .showed no rectal or sigmoidal 
ulcers. 

The patient enjoyed normal health for a year. Return- 
ing in November, 1932, e.xamination disclosed a marked 
tenderness in the right iliac fossa, where a small, tender 
mass was noted. The consulting surgeon believed that an- 
other rupture had taken place and that an abscess was 
forming. The patient was therefore hospitalized. The 
blood count showed 25,500 white cells, 81 per cent neutro- 
philes. A second blood count showed 25,600 while colls 
and 7*1 per cent ncutrophiles. Operation on November 21 
disclosed a fetid, pericecal abscess which was opened and 
drained. Cultures from the pus showed B. coli. The 
patient remained in hospital until February 11, 1033, with 
an irregular temperature, running at times to 100-101°. 
Barium enema examination at the present time shows a 
cecal fistula without visible pathology in tlie lower in- 
testine, and normal filling of the entire colon except the 
cecum. 

DISCUSSION 

Hero is an instance in which bacillary dysentery in- 
fection to all intents and purposes was cured. The 
patient had no fever or intestinal symptoms of any 
kind for several months. With this interval of well 
being and the sudden development of signs of bowel 
perforation and the subsequent finding following oper- 
ation that this was due to the dysenteiy bacillus proves 
conclusively that the dysentery infection continued 
over the entire period. This case also illustrates that 
bacillary dysentery may c.xist for a comparatively long 
time without there being any clinical evidence. Of 
course tlie vaccine therapy that was originally in,!!!!- 
tuted in this case may in part or whole be responsible 
for the disappearance of all clinical evidence of the in- 
fection, though the latter undoubtedly still existed. 
Other proof that the infection remained after the 
subsidence of all symptoms is substantiated by the 
presence of definite mucosal ulcer which were observed 
on proctoscopic examination following the operation. 
This case further illustrated that acute bacillary dy- 
sentery can become chronic, persisting for years with- 
out the patient being aware of his condition. In this 
respect there is a close analogy of chronic bacillary 
dysentery to intestinal amebiases. In my opinion it is 
this type of case that is so often diagnosed clinically 
ns amebic infection even though repeated e.xamination 
of the stool fails to reveal the presence of ameba his- 
tolytica. Again I would like to point out that it is this 
type of case that is mistaken for amebiases that fails 
to respond to the treatment for amebic infection. 

H. V., a white man, 46 years old, entered hospital on 
April 18, 1937, complaining of severe pain in the abdomen. 
He reported having passed blood in frequent stools for ten 
days past. The abdominal pain was severe and generalized. 
He had lost considerable weight and suffered from malai.se. 
The patient was very weak and somewhat delirious. 

Examination showed the abdomen to be generally dis- 
tended and very tender. Blood count showed 4,300,000 red 
blood cells; 85 per cent haemoglobin, 14,000 white -blood 
cells. Proctoscopic e.xamination revealed a diffuse in- 
flammation and marked edema of the entire mucosa of the 
rectum and sigmoid. B. Duval isolated from the stool. A 
definite mass could be palpated in the right iliac fossa. 
Temperature was 103°. On April 20 the temperature rose 
to 106.4°. Blood count showed red blood cells 4,400,000, 
haemoglobin 85 per cent, white Wood cells 22,000. Immedi- 
ately following an infusion of 1,000 cc. of 5 per cent 
glucose and normal saline solution, the patient developed 
chilbs and marked hj-perpyrexia with a drop in blood 
pressure from 130/65 to 80/40. An acute dilatation of the 
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licnrt ivns noted. The high tempcrntiu'e and increased 
leucocytosis led to a tentative diagnosis of rupture of the 
colon (cecum) with localized peritonitis due to perforation 
of a dy.scnteric ulcer. On April 22 the size of the he-art 
had receded to normal, the blood pi'ossure rising to 120/75. 
On the following day skin tests to B. dysenteriae were 
made, which signified the patient’s hypersensitiveness to 
the B. Duval, producing his infection, even in high di- 
lutions of vaceine. By Jlay 1 red blood cells had increased 
to 5,100,000, haemoglobin 90 per cent and white cell count 
had decreased to 7,000. The patient was discharged on 
Mav 10, 1937. 

DISCUSSION 

In di.scussing the case of H. V., I wish fir.st to say 
that the perforation was undoubtedly .slow in occur- 
ring which gave time for the reacting peritoneum to 
loc.alize the infection about the site of the perforation. 
Thus the resulting peritonitis was kept from becoming 
general. Perforation may complicate bacillary dysen- 
tery regardless of the offending strain of B. dysen- 
teriae. In my series of cases of perforation this case 
was caused by the lactose fermenter. It might also be 
mentioned in this connection that fhc virulence of the 
infection is not necessarily the determining factor of 
perforation. This complication occurs no more fre- 
quently with the Shiga than with any other member 
of the dysentery group. Where perforation may occur 
or is suspected it is well to know at once the strain of 
dysentery organism that is concerned as treatment 
will depend in large measure on knowing the particu- 
lar causal c.Ycitant. Thi.s applies equally where anti- 
to.vin or vaccine is indicated. 

S. ir., n white male, 71 years old, entered hospital on 
July 22, 19.35, complaining of abdominal discomfort and 
diarrhea of three days’ duration, in which gross blood was 
passed in considerable quantities. The patient reported 
frequent trips about the country, when he was accustomed 
to drinking water from almost any source. lie was well 
developed and well nourislied. Examination showed the 
abdomen to be greatly distended, ns if with g.as, and it 
was resonant to jjorcussion. There was a generalized .sore- 
ness, but no localized tenderness. Blood count showed red 
blood cells 6,000,000 haemoglobin 77.9 per cent, Icukocyte.s 
8,800. On July 27 the patient seemed more comfortable. 
The stool showed organisms with the cultural character- 
istics of B. dysenteriae, although this was unconfirmed by 
agglutination. The patient continued to improve during 
the following week, but the stool retained its original ap- 
pearance. On August 12, 600 cc. of citrated blood were 
administered by direct transfusion. The patient com- 
plained of pain in the upper chest, his temperature rose to 
103'. Drainings from the rectal tube were the color of 
mulberry juice. A second transfusion of 250 cc. of citrated 
blood and 100 cc. of saline solution was given on August 
15, to be followed on August 18 by a third transfusion of 
300 cc. of blood without immediate reaction. Autogenou.s 
vaccine was given intradermally. All skin reactions were 
negative. On August 21 the patient suffered severe rigor 
with marked cyanosis. The urine showed pus and bac- 
teria, and a urinary antiseptic was given by vein. Trans- 
fusion of 500 cc. of citrated blood was followed by ,500 
cc. of ten per cent glucose without immediate reaction. 
Culture from the intestine revealed B. Shiga. On August 
22 the patient prc.scnted diarrheal stools which were non- 
dysenteric in character. Palpation of the abdomen on 
August 23 showed a diffuse elongated mass which was 
smooth and suggestive of thickening of the sigmoid colon 
occasionally seen in chronic bacillary dysentery. Continu- 
ous drip blood transfusion was started (temperature 99.8°, 
pulse 100, respiration 22). On August 25 the Shiga ba- 
cillus isolated from the stool was shown to he the identical 
organism isolated from a catheterized .specimen of urine, 


both culturally and serologically. The patient was alert 
but cyanotic. Kespiration was difficult. The congestion of 
the lungs was more marked and an overwhelming toxemia 
was evident. 950 cc. of five per cent glucose in saline was 
given; 100 cc. of calcium gluconate was administered with 
the glucose resulting in a distinct improvement On 
August 27 several blood clots were passed by rectum. 50 
cc. of antidysenteric serum plus GO cc. of saline solution 
were administered intravenously. On the following day a 
large amount of blood mixed with fecal material was 
passed per rectum. This was followed by a chill and tbe 
passage of more blood. The pulse grew faster and weaker 
as there was further rectal hemorrhage. The patient died 
on August 29. 

Autopsy showed the cecum distended ivith gas. The 
mucosa of the colon at the hepatic flexure revealed super- 
ficial ulcers with soft bases. The ulceration increased 
toward the splenic flexure, and in the sigmoid and rectum 
the mucosa was almost completely destroyed by the 
massive lesions. No diffuse peritonitis was present. 
Sections from the ulcerated colon showed extensive 
necrosis extending to the muscular coat in many places. 
No ameba could he demonstrated. 

DISCUSSION 

Concerning c-ase of S. W. in which the patient was 
acutely ill from the onset of the infection until there 
wa.s perforation it is evident that the infection was so 
severe that there was more than the usual mucosal in- 
volvement of an early case. The autopsy which was 
held on this case following the perforation showed 
every evidence that in places the entire bowel wall 
down to the serosa was involved. It was this early 
deep involvement of the bowel wall that led to the 
subsequent perforation. MTiile fulminating tjTJes of 
acute bacillary dysentery that result in perforation 
are e.xtremely rare, it is my opinion that the physician 
should always keep in mind this serious complication. 
Where jicrforation is considered a possibility every 
means should bo t.nkcn to fore.sta!l it. As in ti.e treat- 
ment of typhoid fever it becomes essential to withhold 
all solid foods and minimize peristalsis, feeding the 
patient parcnterally for several days. Intravenous 
glucose solution for supplying fluid and food are indi- 
cated and blood transfusion is far the best procedure 
in these cases because it is an ideal way for supplying 
nutritives directly to (he tissues. 

iV. II. T., a white salesman, 32 years old, reported his 
illness to have begun on November 16 after eating in a 
.small country hotel; the attack had begun with abdominal 
cramps and diarrhea. He reported that two other persons 
had been similarly attacked at the same time. The patient 
was confined to bed for six days with a fever ranging ns 
high ns 101-105°. At the end of this time, since his con- 
dition was unimproved, and the number of stools undimi- 
nished, the patient returned to the city and was examined 
by his physician on November 21. In spite of treatment at 
home, the high fever, abdominal cramps and diarrhea con- 
tinued, with occasional passage of fresh blood. Since he 
could take no nourishment, he became very weak and lost 
appreciable weight. He entered hospital on Novemhor 29 
in a state of emaciation. On examination, a difiuse tender- 
ness was apparent over the whole abdomen, more marked 
in the left lower quadrant. His temperature on entering 
• hospital was 101°; pulse 108. There were frequent watery 
stools, but no gross blood. No ameba or ova were found 
in the stool. M^hite blood cells, 8,760; polymorphonuclears 
84 per cent. The patient’s condition seemed to improve 
somewhat during the next several days. On December 2, 
white hlood cells, 11,450; haemoglobin 76 per cent. A con- 
tinuous drij) of 6 per cent glucose was instituted, 4,000 cc. 
in 24 hours. On December 4, stool culture showed strepto- 
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cocci nnd H. coli. A InrRC piece of mucosa sIouRhctl olT 
and was passed. Haeniojrlobin, red blood count nnd white 
blood count were diminished (red blood cells, 3,530,000; 
haeniORlobin 70 per cent; white blood cells, 7,550). A 
marbed tympaniti.s was noticeable. On December 7, 350 ce. 
of blood wore f;ivcn the patient by direct transfusion. Con- 
tinuous plucose drip was npain instituted. The patient 
Krew weaker, nnd now with continual bloody stools. He 
died on December 9. 

At autopsy, a larprc amount of foul smellinp pas and 
about 3 liters of fluid were released, lyintr free in the ab- 
dominal cavity. The transverse colon was found to have 
ruptured over its entire length and the anterior surface 
or wall of the transverse colon formed one side of the 
lumen; while the posterior side was formed by the loops 
of the small intestine. Dense fibrous adhesions lateral to 
the cecum attached the latter orpan to the wall of the 
abdomen. Above the terminal portion of the cecum was 
an ulcer, or perforated area, 3 cm. in diameter, in the wall 
of tlie ascendint,' colon. Its cdjres were rouph nnd irregular. 
An acute inflammatory peritonitis e.vtended all over the 
abdominal cavity. The liver was markedly cnlai'gcd. In- 
cision through the whole length of the colon showed it to 
be intensely ulcerated, the whole mucosa showing this 
acute inflammatory reaction with necrosis and inflamma- 
tion. 

Culture in blood broth of material obtained from lesions 
at autopsy showed streptococci and gram negative bacilli, 
which were identified ns the Fle.vncr strain of B. dy.sen- 
tcriae and was agglutinated with known Flexner scrum in 
dilutions up to 1-320. No agglutination by known Shiga 
nnd Duval serum. 

DISCUSSION 

I’crhap.s the most interesting one of the cases of my 
serie.s of perforation of the colon is the mixed amebic 
and bacillary infections. It is hard to determine 
whether the ameba or the specific bacillus of dysentery 
jilayed the greater role. The microscopic sections 
would indicate, however, that the ameba, which ap- 
peared in largo numbers, caused a chronic colitis and 


that the superimposed acute illness was due to the 
dysentery bacillus.- 
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DISCUSSION 

DR. JOSEPH FELSEN (New York) : I shall confine 
my remarks to two important points of Dr. Silverman's 
paper. The first is the insidious nature of bacillnry dy- 
sentery. Next to syphilis, bacillary dysentery is per- 
haps the greatest disease mimic of all time. This is illus- 
trated by the atypical forms of acute bacillnry dy.scntcry 
such as the pneumonic type which simulates lobar pneu- 
monia. I feel that probably the most logical concept of 
this disease is one that regards it as a focal intestinal 
manifestation of a systemic infection with toxin absorp- 
tion. This corresponds to what Dr. Gaither meant, I pre- 
sume, when ho said that the bowel should be considered in 
relation to the otlier organs of the body. 

The second point is the occurrence of perforation in 
bacillary dysentery. It is my humble opinion that intra- 
mural infection is a common accompaniment of both the 
acute nnd chronic forms of the disease. In the chronic 
form, multiple intramurnl abscesses may occur, giving 
rise to a septic type of temperature nnd a rather tyiiical 
clinical picture of profound toxemia. These were evident 
in one or two of Dr. Silverman’s cases. Intramurnl in- 
fection in bacillnry dysentery follows the general distribu- 
tion of the submucosal nnd muscular lymphatics of the 
bowel wall much the same as in tuberculosis or carcinoma. 
Perforation of an intramurnl abscess, however, is rare 
since a well defined zone of productive inflammation or 
fibrosis is formed on the serosal surface. This serves to 
wall off the area involved nnd, although signs of local 
peritoneal irritation may occur, frank perforation is the 
exception rather than the rule. 


The Value of Peritoneoscopy in Gastro-Enterology* 
A Review of 100 Cases 
By 

EDWARD B. BENEDICT, M.D. 
nOSTON. SIASSACnUSETTS 


E X.-\H1NATI0N of the abdomen and pelvis by 
' cndo.scopy wa.s first demonstrated by Kelling (1) 
in 1901. He tried the procedure in dogs, and many 
ycar.s later practi.sed it in human beings. In the mean- 
time Jacobaeus (2). about 1910, publi.shed several 
liapor.-: on thoraco.scopy and Iaparo.scopy, concluding 
that the latter method was useful in cirrhosis, .syphilis, 
nieta.static tumors and tuberculous peritonitis. The 
n-cent revival of interest in the subject has been due 
largely to the work of Ruddock (.3) who in 1937 re- 
ported 500 cases c.xnmined by peritoneoscopy. Other 
reeent contributors to the .subject include Ander.son 
(-11. Benedict (5), Findlay (G), Hope (7), Horan (S) 
and Thiemc (9). Meigs (10. 11) believes the pro- 
ceilure i.= valuable in gynecology and Allen (12) lias 
.'=tre-^.'(fd it.s importance in abdominal .surgery. 

Arr.ual 11 -’? of the Amorsran Giis*.rt>-Fnt'*rr!/>cicaI 

8t Atlirtf ('tty. 


For a detailed description of the peritoneo.sco])o, 
technic of introduction, indications and contraindi- 
cations the reader is referred to earlier articles (3, 5), 
but it should bo mentioned here that the procedure is 
easily carried out under local anesthesia through a 1 
cm. incision, and in properly selected cases is attended 
with very little risk. The advantages of peritoneoscopy 
over exploratoiy laparotomj' are: (a) less risk and 
discomfort to the patient, (b) only one day’s hospitali- 
zation, (c) local anesthesia and (d) stab incision. A 
biop.sy may be obtained. Peritoneoscopy is contra- 
indicated in serious cardiac or pulmonary disease and 
in intraabdominal or pelvic inflammation. Multiple ad- 
he.sions constitute a relative contraindication. The 
indications for peritoneoscopy include obscure ab- 
dominal or pelvic disease to c.stablish a positive diag- 
nosis and to plan treatment. The procedure has proven 
of value in neoplasm, cirrhosis, tuberculous peritoniti.s, 
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ascites, pelvic tumors, ectopic pregnancy, and ovarian 
dysfunction. 

In our series of 100 peritoneoscopies, 61 cases have 
been directly related to the gastro-intestinal tract, in- 
cludinp the liver, gall bladder and pancreas. In some 
of the remaining cases of ascites, tuberculous peri- 
tonitis. etc., gastro-intestinal symptoms have been 
prominent. To the gastro-enterologist peritoneoscopy 
is useful in; 


I. MALIGXANT DISEASE 35 

1. Stomach 

a. Carcinoma 28 

b. Sarcoma 1 

c. Lymphoma 1 

2. Cecum, colon and rectum 

a. Carcinoma 5 

II. LIVER DISEASE 20 

a. Cirrhosis 9 

b. Primary carcinoma 3 

c. liliscellaneous 8 

III. MISCELLANEOUS 45 

a. Tuberculous peritonitis 6 

b. Gynecological 24 

c. Unclassified 15 


100 

1. MALIGNANT DISEASE 
Probably the most frequent and important use is in 
malignant disease to determine operability and to .save 
unnecessary exploratory operations. Tho^ prognosis 
and treatment of cancer anywhere in the body may be 
materially altered by finding the liver or peritoneum 
full of metastases. IVe will consider iirimary ma- 
lignant disease of the gastro-intestinal tract fir.st. In 
neoplasm of the esophagus, for e.xample, if the liver 
show.s carcinomatous infiltration, any hope of re- 
section will be abandoned, gastrostomy may be .avoided 
and the e«ophageal lumen maintained by p.assing 
bougies over a previously swallowed string as a guide 
113). 


1. STO.MACH — CARCINOMA. SARCOMA, 
LYJIPIIOMA 

JIuch more common of course is carcinoma of the 
.stomach, and it is in this disease that we have used 
the peritoneoscope more than in any other condition. 
Since exploratory laparotomy for carcinoma of the 
stomach carries with it a very high mortality, the 
infonnation obtained by peritoneoscopy regarding the 
presence or absence of metastases in the liver and 
peritoneum is of great importance in advising for or 
against operation. A relatively small non-obstructing 
carcinoma of the stomach, clinically presumed to bo 
operable, may have already metastasized to the liver, 
making operation for cure impossible, and palliative 
resection unjustifiable. On the other hand, a large 
palpable gastric neoplasm clinically supposed to be in- 
operable, ma.v be shown by peritoneoscopy to have left 
the liver and anterior peritoneal cavity uninvolvcd. 
Carcinoma of the stomach has been the preliminary 
diagnosis in 28 cases. In 12 of these the lesion was 
considered operable at the time of peritoneoscopy and 
this was later confirmed by resection, Thi-ee cases con- 
sidered operable by peritoneoscopy were not resected 
for various reasons. [ 1 patient had probable involve- 
ment of the lower esophagus by X-r,ay and que.stion- 
able perirectal glands; 1 patient died at the time of a 
preliminary jejunostomy, and the third patient w.as 


not operated upon because of a complicating coronary 
thrombosis]. Eight cases, however, showing no in- 
volvement of the liver or anterior peritoneum by peri- 
toneoscopy, were found to be inoperable due to pos- 
terior fixation, invasion of the pancretis, lesser peri- 
‘ toneal cavity, or other adjacent structures. With in- 
creasing experience in the technic of peritoneoscopy 
it has been possible to note adhesions between the 
stomach and the liver with or without the probability 
of direct extension of the growth. Serosal involve- 
ment along the greater curvature has also been noted 
and in one case a positive biopsy was obtained from a 
lymph gland along the greater curvature. Positive 
biopsies from carcinomatous implants in the liver have 
proven very satisfactory. But so far at least the 
question of posterior fixation can only be determined 
by open operation. The remaining 5 cases in this 
group were considered inoperable by peritoneoscopy. 
In 3 of these a positive biopsy was obtained — ^twice 
from the liver and once from a Ijunph gland along the 
greater curvature. In the latter case a chylous ascites 
was also present and although the patient was almost 
certainly inoperable, at the family’s insistence he was 
explored, found to be inoperable, and the peritoneo- 
■scopic findings confirmed. In the other 2 cases tiny 
impl.ants were seen in the liver and peritoneum but 
no biopsies were obtained and the patients were not 
explored. In summary then of the 28 cases in this 
group, the information obtained at peritoneoscopy was 
proved to bo correct in 17 cases, was almost certainly 
correct in 3 cases, and in the remaining 8 cases the in- 
formation given was essentially correct but was in- 
suflicient to forestall exploratory laparotomy owing to 
extension of the disease posteriorly, or otherwise be- 
yond the roach of the peritoneoscope. 

As an e.xample of a large gastric neoplasm found to 
bo operable, I will cite the following case; 

Case 1. J. E. (M. G. H. U. No. 172079,) a 53 year old 
male, American laborer, entered the hospital on February 
11, 19,30, complaining of epigastric pain of 11 months’ 
duration. The pain was unassociated with and unrelieved 
by eating. There had been a loss of weight of 23 lbs. in 
8 months. There was moderate distention and belching but 
no nausea or vomiting. X-ray examination of the stomach 
showed a large filling defect involving the proximal 2 '3 
of the .stomach. This portion of the stomach was firm and 
.still and apparently contiguous with an epigastric mass 
which was easily palpated. The clinical impression was 
that of extensive gastric malignancy. Because of fever 
and upper respiratory infection, peritoneoscopy was post- 
poned until 10 days after admission at which time it was 
reported as follows: 

“Under local anesthesia an incision l',6 cm. long 
was made in the midline just below the umbilicus, the 
peritoneal cavity inflated with air, and the Ruddock 
peritoneoscope introduced. The liver showed no evi- 
dence of metastatic disea.so anywhere throughout 
either right or left lobe. The edge appeared sharp 
and normal. Line.ar striations were rather marked, , 
and near the edge the anterior surface was slightly 
grej-ish. The peritoneoscope was introduced between 
the liver and the stomach, and showed no evidence of 
adhesions between the stomach and the liver as far 
as could be determined. No evidence of serosal in- 
volvement of the stomach was demonstrable. There 
was no free fluid. There was no evidence of metastatic 
disease in the omentum or peritoneal cavity. The in- 
testines were well collapsed, presumably aided by the 
enema and pitressin. Conclusions: Negative peri- 
toneoscopy. Advise surgical exploration.” 
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Three diiyi' later the patient was operated upon and Jio 
rnetastases found anywhere in the liver, peritoneum or 
pelvis. .Subtotal fm.strectomy was performed. Unfortu- 
nately, bronchopneumonia and cerebral thrombosis de- 
veloped po.stoperatively and the patient died. The path- 
olocicnl report from the resected specimen was polypoid 
ndenoenreinoma — lymph nodes neprntivc. 

COJIMENT 

In this case we had a history of long duration, no 
ob.-^truction, and a palpable nia.ss with a clinical im- 
pre.^.sion of ‘‘e.xten.sive ga.stric m.alignancy.” Such a 
patient might well have been considered clinically in- 
operable, yet peritoneoscopy showed no metastases, 
and the growth was resected without diflieulty. 

In the following case peritoneoscopy was useful in 
establishing a positive diagnosis of inoperable gastric 
carcinoma. 

Cnsc 2. F. S. T. (Dabcr Memorial Hospital U. No. 
ISTO'll), Male, 57, two years before entry noticed lo.ss of 
appetite, indigestion and abdominal pain. Physical exami- 
nation on admission revealed a p.alpable mass in the epi- 
gastrium and liver edge -1 cm. below costal margin, 
probrd>ly nodular. X-ray examination on two occasions, 
(5 "S and 5 11 38) was unsatisfactory due to retained 
secretion and food — “the nature of the obstructing lesion 
in the region of the pylorus cannot be definitely demon- 
strateil but seems highly suggestive of ulcer.” Gastro- 
scopy performed on May 1C, 1P.3S, showed on the lesser 
curvntuic near the pylorus an ulceration about 5x3 cm. 
with ragged nodular proliferating margins and a dirty 
gray base. The gnstroscopic diagnosis was carcinoma. At 
times the patient was slightiy obstructed and operation 
was cnnsidereil. The surgical consultant, however, advised 
against operation. Before refusing to give tliis patient 
the possible benefit of a resection or palliative operation, 
it wa.s thought advisable to make certain by peritoneo- 
scopy regarding the question of liver or peritoneal metas- 
tn>-es. .Accordingly, peritoneoscopy was performed on May 
23. I33S. and showed the liver throughout to bo “studded 
with yellow i.sh nodules varying in sise from 3 or 4 mm. to 
2 or 3 cm. in diameter, and having the characteristic ap- 
pearance of carcinoma. The anterior .serosal wall of the 
stomach appeared normal, there being no evidence of 
ncopln.«m. There was no evidence of metastatic di.scase in 
the peritoneum of the upper .abdomen and none could be 
seen in the omentum so far as was examined. An anterior 
g.astro-entcrostoniy would appear to be possible. A biopsy 
was taken from one of the larger lesions on the .anterior 
surface of the liver. There w.as very little bleeding.” Be- 
fore the biopsy report was obtained, X-ray treatment was 
given on the basis that the lesion might be lymphoma. 
There w.as a rather remarkable clinical improvement for 
a short time. The biopsy, however, w.as reported meta.s- 
tatic carcinoma. 

COMMENT 

Although the clinical impre.=sion in thi.s c.ase avas 
that of innper.ablc carcinoma of the .stomach, pori- 
tonoo.scopy with biop.sy c.st.ablishcd a po-sitive diag- 
no.si.s of meta.static carcinoma of the liver. This avas 
particularly important in thi.s ca.se in vieav of the good 
rc.spon.so to X-ray therapy avhich raised the que.stion 
of lymphoma a.s a diagno.sis. The import.ance of 
gastro.scopy (I-I, 1.5) in this case should also be 
e.mpha.sizod. 

In tlie folloaving case of .sarcoma of the stomach, 
peritonoo-copy gaa-e important information. 

(Vec }i. Q. p, (B.akcr Memorial Hospital U. No. 
31f.0i). M.ale. -tfi. 

! It 3,". P.artinl ga.‘trrctr,my for sarcomn of the 
stomach. 


1/31.'38. The patient reentered because of n largo mass 
apparently connected avith the lia'er noted four months 
ago. X-rays taken then shoaved displncement of the 
stomach to the left by this mass. A prolonged course of 
X-ray therapy avns followed by relief of symptoms and 
the mass at time of entry appeared to be questionably 
smaller, freely movable and probably not connected avith 
the liver. Peritoneoscopy .shoaved tlio liver and liver 
edge apparently free of malignant disease and probably 
separate from the tumor mass. Tliere was no evidence of 
metastatic disease throughout the peritoneum. A week 
later pnllintia'e resection of the recurrent (spindle cell) 
sarcomn aa-as performed. 

COMMENT 

Peritoneoscopy in this case demonstrated that a re- 
current sarcomatous mass did not involve the liver 
and was probably resect.able. Laparotomy confirmed 
these observations, and the recurrent mass was re- 
moved. 

Gastric lymphoma avns the probable diagnosis in the 
following case: 

Case 4. W. K. (M. G. H. U. No. 8C095), Male, CG, entered 
the hospital on October 30, 1937, complaining of anorexia, 
swelling of abdomen and progressive aveakness of tlirce 
months’ duration. Pliysical examination — marked ascites. 
X-ray examination of the stomach shoaa-ed a diffuso process 
involving the upper tavo-thirds, probably infiltrating typo 
of tumor. A very marked inflammatory swelling of the 
mucosa could not be definitely excluded, but aarns felt to 
be much less likely. 

Gastroscopy. did not suggest carcinoma but faa'orcd an 
inflammatory process or lymphoma. Peritoneoscopy aa-as 
reported ns folloavs: “Under loc.nl anesthesia an incision 
about 2 cm. long aa-as made in the midlino just beloaa- the 
umbilicus. Abdomen inflated avith air and Ruddock pori- 
tonco.scope introduced in the usual manner. The lia-et- ap- 
peared entirely normal. Surface smooth, edge sharp, color 
broavn. The gall bladder appeared a deep purjilish-bluo 
and a-ery vascular. The upper part of the stomach could 
not bo seen ns the liver aa-ns overlying it. Along the lesser 
cura-ature there aa-as marked engorgement of the vessels, 
but the serosa appeared normal. The anterior aa-all of the 
stom.-ich appeared normal. The omental a-essels through- 
out aa-cre markedly engorged. Loops of boavel appeared 
normal. Pcritone.al surface of anterior abdominal aa-nll ap- 
peared normal, diaphragm normal. There aa-as no evidence 
of metastatic malignancy nnyaa-hcre in the lia-er or peri- 
toneum. There aa-ns a considerable amount of .slightly 
cloudy, grayish fluid in the dependent portion, 630 cc. of 
w-hich aa-ns remoa-cd. The incision aa-as left open to facili- 
tate drainage of the ascitic fluid. The findings can proba- 
bly be ail explained on the basis of l.a-mphoma. A general 
abdominal carcinomatosis and cirrhosis of the lia-er haa-c 
been ruled out.” Definite improa-ement folloaa-cd X-ray 
treatment. Repeated paracentesis aa-as necessary, the last 
one before death (6/20/38) yielding six quarts of aa-hitc 
cloudy fluid. 

COMMENT 

Thi.s ca.se cs.sentially aa-as one of unexplained chylous 
a.scites, in avhich peritoneoscopy excluded carcinoma- 
tosis and cirrhosis and made the diagnosis of 
lymphoma most probable. 

b. CARCINOJIA OF CECUM, COLON AND 
RECTUM 

In carcinoma of the large boaa-el peritoneoscopy is 
less frequently indicated because colo.stomy for relief 
of obstruction is so often imperatia-o, and at the time 
of colostomy the abdomen can bo explored. We have, 
hoaa-ea-er, performed peritoneo.scopy in one case of 
carcinoma of the cecum, one case of carcinoma of the 
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colon and three cases of carcinoma of the rectum. In 
tlie patient i\itli carcinoma of tlie cecum the liver was 
found to contain metastatic carcinoma (positive biopsy 
obtained) and tlierc was a small amount of free fluid 
in the abdomen. In view of these findings and the 
absence of obstruction laparotomy was not advised. 
On the theorj' that this patient would later become 
obstructed, laparotomy with ileotransverse colostomy 
was, however, performed and confirmed the peritoneo- 
scopic findings. In the case of carcinoma of the colon 
an adenocarcinoma of the descending colon had been 
resected six months earlier, symptoms of subacute ob- 
struction had appeared but the patient was able to 
tolerate a liquid diet. Peritoneoscopy showed carci- 
noma had invaded the liver and a positive biopsy was 
obtained. No other operation was performed. Two 
months later this patient died and autopsy confirmed 
the peritoneoscopic findings. A brief resume of the 
three rectal cases follows: 

Case .7. M. E. C. (V. G. H. U. No. 55700), Female, C9. 
Peritoneoscopy showed no involvement ot the liver. A 
mas.s in the right lower quadrant was seen to bo covered 
by fatty omentum and thought to be inflammatory. Colos- 
tomy was <!onc Inter, however, and the mass was sliown to 
be malignant. 

Case a. A. C. (JI. G. IT. U. No. 79155), Female, 40. 
Peritoneo.scopy showed “liver surface to be granular 
throughout but no nodules suggestive of carcinoma were 
seen on the surface. On the right anterolateral border of 
the right lobe, however, there appeared to bo a slight 
.swelling which could represent metastatic disease inside 
the liver.” As the patient was showing obstructive 
symptoms a colostomy was done, at which time palpation 
of the liver revealed metastasos. 

Case 7. W. L. (M. G. IT. U. No. 180(15), Male, 05. 

2/10/ST. Colostomy and posterior c.vcision of the rectum 
for carcinoma. 

9/3 '08. Patient reentered with a story of 2*,4 wcch.s of 
painless jaundice. The presumptive diagnosis was metas- 
tatic carcinoma of liver. Peritonco.scopy was indicated to 
cither confirm this diagnosis and show the extent of the 
di.seaso or to demonstrate absence of metastatic disc.ase. 
Peritoneoscopy was done on September 9, 1938, and 
.showed no evidence of mctast.atic disease in the liver or 
anywhere in the peritoneum. The gall bladder could not 
bo seen. Operation was undertaken on September 20, 1938, 
the gall bladder was found to be small and contained 
several stones. There was one large stone which protruded 
through the dilated cystic duct into the common duct. On 
removing this there was a free flow of bile. No evidence 
of metastatic malignancy was found. At a later operation, 
October 20, 1938, the common duct was explored and a 
common duct stone crushed. Following tiicse operations 
the patient made an uneventful convalescence and was 
doing well three months later. 

SUMMARY 

In summary of Uic.se five cases of carcinoma of the 
large bowel, it may bo said that poi'itoneoscopy was 
of no value in two cases (rectal cases 5 and 6). In 
the case of carcinoma of the cecum with metast.ases to 
the liver there tvas little to be gained by peritoneo- 
.scopy since ileotransverse colostomy was performed 
anyway. It is debatable, however, ivhether with 
dietary measures ileotransverse colostomy might not 
have been avoided under such tei-minal conditions. In 
the case of carcinoma of the descending colon peri- 
toneoscopy established a positive diagnosis of metas- 
tatic disease in the liver. In the final case of carcinoma 
of the rectum peritoneoscopy gave definitely helpful 


information by showing the liver and peritoneum to 
be free of metastatic disease. 

II. LIVER DISEASE 
a. Cirrhosis 

Peritoneoscopy has been performed here in nine 
cases involving a differential diagnosis of cirrhosis of 
the liver, neoplasm, lymphoblastoma, tuberculous peri- 
tonitis and unexplained ascites. In seven of these the 
peritoneoscopic finding of a coarsely granular or hob- 
nailed liver was considered sufficient evidence to make 
a positive diagnosis of cirrhosis. Ascitic fluid was 
present in two of these. Biopsy was unsuccessful in 
one, showing only fibrosis, probably from a very thick 
liver capsule. In the eighth case the diffei'ential diag- 
nosis lay between cirrhosis of the liver and neoplasm ; 
peritoneoscopy here revealed a hobnailed appearance 
and a positive biopsy showing cirrhosis was obtained. 
In the ninth case the same differential diagnosis arose 
between cirrhosis and neoplasm, but peritoneoscopy 
revealed a normal liver and although subsequent 
laparotomy with clioledochostomy was reported as 
showing biliary cirrhosis, the pathological report of 
a biopsy from the liver showed only slight obstructive 
cirrhosis. 

The following case reports suggest the value of 
peritoneoscopy in the differential di.agnosis of cirr- 
hosis of the liver and m,align.ant disease. 

Case S. B. F. N. (Baker Memorial Hospital U. No. 
87002), Male, 71, entered the hospital November 3, 1938, 
complaining of .anorexia, constipation, gaseous indigestion 
and cramp-like pain of two months’ duration. One week 
before admission he became distended, obstipatod and 
nauseated at the sight of food. Physical examination 
showed a tremendously distended abdomen with shifting 
dullness in both flanks. Paracentesis yielded thi-ee quarts 
of milky fluid after which the liver edge could easily be 
felt 5 cm. below the costal margin. A mass was also 
palpable in the epigastrium which was thought to be 
either the left lobe of the liver or gastric tumor. Two 
months prior to admission, X-ray examination of the 
stomach showed a large ulcei'ating lesion on the lesser 
curvature with a filling defect in this region. Malignancy 
could not be excluded. Gastroscopic examination at that 
time was unsatisfactory, but, as far as could be determ- 
ined, there was no evidence of carcinoma. Neither X-ray 
nor gastroscopic examinations were wholly satisfactory 
because of the patient’s very largo size. 

Another complicating factor in this case was a mild 
diabetes mcllitus with a blood sugar of 143 mgm. Vo. This 
was controlled by protamine insulin units 20 daily. Oper- 
ation for possible malignancy of the stomach was out of 
the question. Peritoneoscopy performed on November 8, 
1938, showed the liver to be small with nodular, granular 
markings, suggestive of cirrhosis. 14 oz. of chylous fluid 
was removed. There was no evidence of malignant disease. 
After general medical care, ho was discharged home on 
November 2G, with a diappiosis of cirrhosis of the liver, 
diabetes, and question of cancer of the stomach. Five days 
later his local physician reported that ho died at homo of 
hemorrhage. 

COMMENT 

In this patient peritoneoscopy definitely established 
a diagnosis of cirrhosis of the liver and showed no 
evidence of metastatic carcinoma. 

In the following case the differential diagnosis also 
lay between cirrhosis of the liver and m.alignant 
disease. 

Case 0. L. N. (Baker Memorial Hospital U. No. 173770) , 
Male, 63, entered the hospital on Januai-y 23, 1939, com- 
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plaininR of swellins of the abdomen and obesity. He had 
always been over-weipht and his intake of food and alcohol 
had been o.\ccssivc for many years. Three years before 
entry he was put on a reducing diet and his weight came 
down to 200 lbs. Three months before entry his abdomen 
was swollen. Ho noted edema of the legs and orthopnea, 
requiring three pillows. There had been no jaundice. The 
clinical impression was alcoholic cirrhosis of the liver. The 
quc.stion of cancer superimposed on cirrhosis was raised 
and peritoneoscopy was therefore performed on January 
27. Two and one-half pints of slightly reddish-brown fluid 
were aspirated. The peritoneal cavity appeared normal 
throughout e.vccpt for an excessive amount of fat in the 
omentum and mesentery and an abnormal liver. The liver 
was definitely hobnailed throughout. Two satisfactory 
biopsie.s were taken from the anterior surface of the left 
lobe and the wound coagulated with diathermy. The path- 
ological report was cirrhosis of the liver. 

COMMENT 

Peritoneoscopy in this ca.se was helpful in establish- 
ing a positive diagnosis of cirrhosis of the liver by 
biop.sy. A superimposed carcinoma was e.xcluded. 

Cosr 10. B. P. S. (Baker Memorial Hospital U. No. 
12850S), Male. C9, entered the hospital on May 10, 1938, 
complaining of abdominal cramps and diarrhea of two 
months’ duration. Anorexia had been noted for six months. 
There had been 13 lbs. weight loss and progressive weak- 
ness during the past two months. Past history — syphilis 
treated four years ago with further antiluetic therapy 
seven years ago. Arteriosclerotic heart disease with auri- 
cular fibrillation of twelve years’ duration controlled by 
digitalis — bronchopneumonia four years ago. Physical ex- 
amination showed an enlarged heart, irregular heart 
sounds of fair quality but distant and soft blowing systolic 
murmur over the precordium, heard loudest at the apex. 
.•Ibdnmcn showed definite tenderness with a suggestion of 
a mass in the rbgion of the cecum. The liver edge was 
palp.able about 2 cm. below the costal margin and was 
quc.stionably nodular. Laboratory findings: Hinton — ^posi- 
tive: IVa.sscrman — strongly positive; van den Bergh — too 
low til read. Gastro-intestinal X-ray: The esophagus, 
stdinach and duodenum showed no definite c%-idence of 
intrinsii disease. The insual pressure defect of the spine 
acros.s th - stomach appeared to be considerably larger 
than u'ual, suggesting an epigastric mass in the region 
of the body of the pancreas or left lobe of the liver. X-ray 
diagnosis: Question of carcinoma of the body of the pan- 
crea.s. Peritoneoscopy, May 20, 19.38. The liver appeared 
markedly granular throughout with some areas presenting 
a round hillocky appearance. The edge of the liver was 
rounded — bath the right and left lobes were seen on the 
anterior and superior surfaces up to the diaphragm. There 
was no evidence of metastatic tumor anywhere in the liver. 
The patient was discharged on Jlay 24 with a diagnosis 
of cirrhosis of the liver. Jl.alignancy was still suspected 
but could not bo found. The subsequent course of this 
patient has indicated that we are apparently not dealing 
with malignant disc.asc, for although he has not done well, 
he is still up and about and no malignancy has been 
demon.strabic during the past year. 

COM-MENT 

Peritoneoscopy in this case was helpful in m.aking 
a diagnosis of cirrhosis of the liver and excluding so 
far as possible a diagnosis of carcinoma. 

Ilegarding' peritoneoscopy in cirrhosis of the liver 
it may therefore be said that although the diagnosis 
of cirrhosis is often made clinically with reasonable 
certainty there are cases where the diagnosi.s is doubt- 
ful or well-nigh impossible. It is in such cases that 
peritoneoscopy ha.s been of definite value in establish- 
ing a po.^itive diagno.sis. 


b. LIVER — PRIMARY CARCINOMA 

Three cases in this series have fallen into this group 
because clinically the ouestion of primary carcinoma 
of the liver was seriously considered. In the first case 
the clinical diagnosis lay between liver abscess and 
malignancy. Peritoneoscopy showed a large liver but 
no abscess or neoplasm was demonstrable. At subse- 
quent laparotomy, after much dissection there was 
demonstrated a bulging of the under surface of the 
liver which was thought to be due to abscess. This 
area was marsupialized and at a secondary operation 
M'as showTi to be carcinomatous, probably primary. No 
wonder this could not be demonstrated by jieritoneo- 
scopy! In the second case peritoneoscopy disproved a 
clinical diagnosis of primary carcinoma of the liver, 
showing only hypertrophy of an otherwise apparently 
normal liv’cr. This was subsequently confirmed by ex- 
ploratory laparotomy, which revealed a normal liver 
and a retroperitoneal cortical cell adenoma of the ad- 
renal. In the third case a clinical diagnosis of primary 
carcinoma of the liver was made. At peritoneoscopy 
“the liver throughout M’as studded with yellow nodular 
masses varying in size from to 3 or 4 cm. in diame- 
ter, many of them coalescing and having the typical 
appearance of carcinoma. From the psritoneoscopic 
appearance, it is like most of the metastatic carcinoma 
M'hich I have seen, but as no primary source has been 
found it may be primary carcinoma of the liver. A 
large satisfactory biopsy was taken from the anterior 
surface of the left lobe." The biopsy • report was 
adenocarcinoma. 

In those three cases therefore peritoneoscopy was 
of no help in the first (a difficult c.ase to diagnose even 
at e.xploration), gave correct and helpful information 
in the second, and gave a positive diagnosis (with 
biopsy) in the third. 

c. LIVER — MISCELLANEOUS 

In this group eight cases arc Ihsled as follows: 

Case 11. .1. DeC. (M. G. II. U. No. 129901), Male, 4.1. 
Clinically a right upper quadrant mass was palpable, but 
no positive diagnosis was nossible. At peritoneo.scopy “the 
anterior surface of both lobes of the liver appeared en- 
tirely normal and the liver edge appeared normal, except 
from the right lobe there was projecting a bluish-gray 
cystic appearing mass about the size of a lemon, covered 
superficially with several blood vessels and very smooth 
and glistening. This mass was continuous with the edge 
of the liver. On the lower part of it was a pearly-gray 
.slightly elevated nodule about 2 cm. in diameter, which 
could represent neoplasm, but which may he simplj’ a 
fibrous thickening of the wall. The whole mass could be 
a very much distended gall bladder, though it is somewliat 
to the right of the usual location. It could also be cystic 
dhscasc of the liver. It e.\'tends about 8 to 10 cm. below 
the costal margin. The stomach and intestinal tract and 
peritoneum appeared normal. 

Conclusions: The mass is probably cystic, ? of distended 
gall bladder, ? of cyst of liver. Suggest Graham te.st and 
? of exploration. This patient was later operated upon, 
and the mass proved to be a cystic gall bladder, which 
was removed. 

Case 12. h. M. D. (Baker Memorial Hospital U. No. 
88897), Female, CO. This patient had had one eye enucle- 
ated for melanotic sarcoma and entered the hospital with 
a large liver. The clinical diagnosis was metastatic mela- 
notic sarcoma of the liver. This was confirmed by peri- 
toneoscopy (positive biopsy). 

Case 13. M. H. (M. H. G. U. No. 350948), Female, GO. 
A diagnosis of polycystic liver and kidneys had been made 



Bekedict — The Value of Peritoneoscopy in Gastro-Enterology 


517 


by operation at a previous admission several years previ- 
ously. The diaRuosis of polycystic liver at this admission 
was confirmed by peritoneoscopy. 

Cn.<ic H. C. J. (M. G. H. U. No. 159906), Male, 59. In 
this case the differential diappiosis was between maliRnant 
disease and catarrhal jaundice. Peritoneoscopy showed no 
evidence of malipnant disease in the liver, call bladder, 
or peritoneum. 

Cose 15. M. E. K. (Baker Memorial Hospital U. No. 
181460), Female, 35. This patient had had her breast re- 
moved for carcinoma several years prior to admission. On 
entry she showed an enlarped liver with ascites. The pre- 
sumptive clinical diaftnosis was metastatic carcinoma of 
the liver, but cirrhosis was also considered possible. Peri- 
toneoscopy revealed a liver which looked cirrhotic, but the 
biopsy was reported as carcinoma. She ran a rapidly 
downhill course and died within a month. 

Case 15. N. McI. (M. G. H. U. No. .330.591), Male, 60. 
In this deeply jaundiced patient a clinical diapnosis of 
carcinoma of the Rail bladder was suRRcsted. Peritoneo- 
scopy showed the liver to be studded with elevated nodules, 
havinR the appearance of carcinoma. Autopsy confirmed 
this dinRnosis and .showed the primary source to liavc 
been bronchoRonic cai-cinoma (clinically wholly unsus- 
pected!). This case is of particular interest as it was the 
first one ever performed at the .Massachusetts General 
Hospital (.Tanuary 10, 1936) and was done with a thora- 
scopc. 

Co.se IT. L. S. (M. G, H. U. No, 353058), Male, 66. In 
this Italian-born patient the question of echinococcus cy.st 
was raised, but peritoneoscopy revealed a normal liver. 

Cosr IS. I. K. (Baker Jlcmorinl Hospital U. No. 4.3671), 
Male, 62. This patient's .sole complaint was anorc.xia of 
one month’s duration, and sliRht sorene.'s in the left upper 
quadrant. Physical examination showed a larRc smooth 
upper abdominal mass, larpcr on the left. X-ray study; 
Gaslro-intestinal series nCRative. barium enema ncRative. 
Che.st plate revealed a circumsci ibcd circular nia.s.s 5 cm. 
in diameter at the apex of the left lower lobe consistent 
with a solitary metastasis from a hypernephroma or with 
primary bronchuRenic carcinoma, in view of the complete 
absence of pulmonary symptoms and an X-ray which 
suRce.sted cnlarRCment of the left kidney, cystoscopy and 
pycloRrnm v.ere done which revealed no evidence of renal 
pathoioRy. .At peritoneoscopy the liver was found studded 
with umbilicated nodules, liiopsy of one of which was re- 
ported adenocarcinoma. 

In this proup iicritonenscopy pave correct infor- 
mation in all eipht eases, sometimes confirminp a 
probable diiiRnosis, sometimes heljiinp toward a correct 
diaRnosis by exclti.sion, and at other limes (as in Case 
11 ) leadinp directly to the final diapno.si.s. 

in. MISCELLANEOUS 

It is difficult to proup peritoneo.scopy ca.se.s accord- 
inp to any .set clas.sificalion. Since thi.s report i.s con- 
cerned primarily with pa.stro-intestinal disease, an at- 
tempt ha.s been made to conform to a clns.sification 
related to pastro-enterolopy. There are, however, 
many patient.s pre.sontinp pastro-inte.stinal .symptom.s 
who have no primary di.sen.se of the pnstro-inte.stin:il 
tract. For this reason it is important for the pastro- 
enterolopist to recopnize the value of peritoneoscopy 
in such cases as tuberculous peritonitis and pelvic 
tumors. 

a. TUBERCULOUS PERITONITIS 

The six ca.se.s in this proup are of particular intorc.st 
to the pastro-enterolopist for all of them pre.sented 
some pastro-intostinal symptoms includinp abdomin.al 
pain, anorexia, nausea, vomitinp, sour eructations. 


diarrhea and loss of weight. In two cases where the 
clinical impression was tuberculous peritonitis peri- 
toneoscopy showed no evidence of it. Further study 
in one of these revealed a probable regional ileitis by 
X-i‘ay, but in the other case the clinicians dung to a 
diagnosis of mesenteric gland tuberculosis, which 
could not be excluded by peritoneoscopy. A brief 
summary of the other four cases follotvs; 

Case IS. D. D. (M. G. H. U. No. 352111), Female, 30. 

History: Four months of slight progressive increase in 
size of abdomen. Recent abdominal pain, diarrhea, nausea 
and vomiting. 

Physical e.xnmination showed a distended abdomen with 
shifting dullness. 

Clinical impression was tuberculous peritonitis, but the 
question of cirrhosis of the liver was raised. 

PeritoncEcopy showed the anterior abdominal wall, large 
and small bowel, i-ound ligament of the liver, broad 
ligament of the uterus everywhere studded with fine 
tubercles. One gallon, 22 oz. of straw-colored fluid was 
removed and replaced with air. 

Final diagnosis: Tuberculous peritonitis. Pulmonary 
tuberculosis. 

Case 20. G. H. (M. G. H. U. No. 88618), Male, 23. 

History: Three months swelling of abdomen, loss of 
weight, sour eructations, lassitude and night sweats. 

Physical examination showed a full abdomen looking 
ascitic but without positive physical evidence; slight 
splenomegaly. 

Clinical impression; ? tuberculous peritonitis, ? 
lymphoma. 

Peritoneoscopy: Abdomen completely filled with filmy 
adhesions some of which showed multiple pinpoint whitish- 
yellow tubercles on them. 

Final diagnosis: Tuberculous peritonitis. Inactive 
pulmonary tuberculosis. 

Case 21. R. S. T. (M. G. H. U. No. 178952), Male, 41. 

Ili.story: Two years of pain in the left flank, weakness, 
loss of weight and diarrhea. 

Physical examination; Essentially negative. 

Clinical impic.ssion : ? carcinoma of sigmoid, lymphoma, 
diverticulitis, tuberculosis, lymphogranuloma inguinale. 

Peritoneoscopy showed multiple punctate lesions 1-2 
mm. in diameter on the surface of various loops of small 
bowel. These were consistent with tuberculous peritonitis. 

Final diagnosis: Tuberculous peritonitis; pulmonary 
tuberculosis; ? tuberculosis of cecum. 

Case 22. B. P. (M. G. H. U. No. 166987), Female, IS. 

Ili.itory: Three months generalized abdominal pain with 
chills, fever, vomiting, diarrhea, and swelling of abdomen. 

Physical examination showed shifting dullness and a 
fluid wave. 

Clinical impression : Tuberculous peritonitis. 

Peritoneo.scopy: Numerous fine transluscent ele- 
vation.s typical of tuberculous peritonitis. Biopsy 
.showed tuberculo.si.s. 

In summary of tho.se six case.s peritoneoscopy ex- 
cluded a diagnosis of generalized tuberculous peritoni- 
tis in two, and confirmed or established with certainty 
a diagnosis of tuberculous peritonitis in four, tvith 
positive biopsy in one. In one case air was purposely 
left in the peritoneal cavity, hoping it would be bene- 
ficial in Ironlment. 

h. GYNECOLOGICAL 

JIany cases that eventually turn out to be gynecolo- 
gical may present gastro-intestinal symptoms. In a 
discussion of this sort, therefore, such a possibility 
must not be overlooked and the value of peritoneoscopy 
in differential diagnosis should be mentioned. We have 
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done peritoneoscopy in twenty-one eases involving a 
diagnosis of pelvic tumor or ovarian dysfunction. A 
general review of these is beyond the scope of this 
paper, but the following case will serve as an e.xample : 

Cosf 3f. E. B. (M. G. H. U. No. .loSOSl), Female, 
CS. 

History: Four months increase in size of abdomen with 
vomiting, constipation and loss of weight. Two months 
ngo noted a hard painless lump in right abdomen. 

Physical e.’camination showed a distended abdomen with 
fluid wave and a large firm fixed mass which appeared to 
fill the whole lower abdomen. By rectum nodules were 
felt in the pouch of Dougins. 

Clinical impre.'sion: Carcinomatosis arising from the 
ovaries. 

Paracentesis — 2 quarts of greenish-yellow fluid. No 
tumor cells seen on pathological examination. 

Peritoneoscopy: The entire lower abdomen was occupied 
by a large, smooth, pearly-gray mass from whicli a biopsy 
was obtained. The anterior peritoneum appeared to con- 
tain metastatic nodules. 

Pathological report: Metastatic carcinoma. 

Treatment: X-ray ther.apy. 

Final diagnosis: Ovarian carcinomatosis. 

DISCUSSION 

Peritoneo.scopy has been done on 100 p.atients. One 
fatality, previously reported (5), occurring in the 
11th case done, was due to an error in judgment in 
.subjecting a patient in the termin.al stages of multiple 
lung absce.ss, coronaiy disease and possible echino- 
coccus cy.st of tile liver, to the stress and strain 
of sedative drugs and peritoneoscopy. Subcutaneous 
empliysema was produced in a few of the earlier cases, 
but otlierwise there have been no complic.ations. The 
procedure is therefore safe in properly selected cases. 
In order to acquire judgment in its use and skill in 
manipulation of the instrument peritoneoscopy should 
be concentrated in the hands of a few physicians or 
surgeon.s. One would think from a surgeon’s knowl- 
edge of abdominal and pelvic pathology, and operative 
technic, that the procedure should be done by one 
trained in surgery. Ruddock, however, is a physician, 
lie has been responsible for the recent revival of inter- 
est in this method and has had notable succe.ss with 
it. The procedure requires much patience and for- 
bearance, and there are occasions when the operator 
will be exasperated at being so near an organ and yet 
un.'ible to see it as well as he would like to, or to grasp 
it in his hand. Some surgeons, therefore, would 
probably be tompemment.ally unsuited to using the 
peritoneoscope. In general, however, some training in 
abdominal and pelvic surgery is most desirable. 

From a review of the cases presented above one 
cannot escape the conclusion that peritoneoscopy is a 
valuable procedure. It will replace exploratory laparo- 
tomy in certain cases, but its limitations must be 
recognized. It is difficult and often impo.ssible to see 
the posterior peritoneum or deep in the pelvis. On the 
other hand, the liver and anterior peritoneum are 
be.autifully visualized. The pelvic organs are often 
very well seen, but the ovaries may lie posteinorly and 
be difficult or impossible to e.xamine. The results h-ive 
been mo.st striking in malignant disease. Carcinoma 
of the stomach, without obstruction and of question- 
able operability, offers a definite indic.ation for peri- 
toneoscopy. In this reg-ard Thiemc (9) believes “it 
should be used routinely in carcinoma of the stomach 
to .avert operation in the inoperable casc.s.” In carci- 


noma of the colon and rectum peritoneoscopy is less 
frequently indicated because colostomy may be urgent. 
When, however, there is no obstruction peritoneoscopy 
is indicated to determine liver or peritone.al metastases 
and to del.ay or avert colostomy if the disease is in- 
curable. In diseases of the liver peritoneoscopy has 
been useful in confirming or establishing a diagnosis 
of cirrhosis, in differentiating cirrhosis from primary 
or secondary malignancy, in the study of uno.\q)lained 
jaundice, ascites, polycystic liver and echinococcus 
cyst. Of interest also to the gastro-enterologist is its 
use in tubei-culous peritonitis whore the periloneo- 
scopic findings are highly accurate. Its usefulness in 
pelvic pathology is also unquestionable, and here 
again such cases may present many gastro-intestinal 
symptoms, baffling sometimes even to the well trained 
internist. Though its limitations must always be borne 
in mind, peritoneoscopy will not infrequently lead to 
a positive diagnosis. 

CONCLUSIONS 

Peritoneoscopy is a safe, simple, and highly reliable 
diagnostic method. Errors in diagnosis have been 
very rare. 

Peritoneoscopy will confirm or refute various doubt- 
ful clinic.al diagnoses. Positive diagnosis by biopsy is 
often possible. 

Peritoneoscopy will avert exploratory laparotomy in 
certain cases. 
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DISCUSSION 

DR. JOHN L. KANTOR (New York City): This 
method, I think, has a future. It is a safe method, and in 
the few case.s we have followed, patients can go about 
their business the next day, cat their meals the same 
night. 

Differential diagnoses may be made, not so much in 
straight gastro-enterologica! easc.s, as in borderline cases. 
The diagnosis of cirrhosis in the prcascitic stage is now 
one of the possibilities by this method. 

Biopsies arc being taken and give much information. 
Biopsy is u.sually taken from the liver or from metastatic 
implants on the parietal layer of the peritoneum. It is not 
■SO safe to take the specimen from the hollow viscera them- 
selves. The biop.sy is a little painful but not terribly dis- 
tressing. 

As far as the organization of this type of procedure is 
concerned, in my own hospitals we are trjdng to get a sort 
of team control and arc grouping together all the endo- 
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scopic procedures — i.e. gastroscopy, peritoneoscopy, as 
ivell as proctoscopy — because we think they have a com- 
bined future. 

DR. J, RUSSELL VERBRYCKE (Washington, D. G.) : 
I congratulate Dr. Benedict on his mastery of this new 
procedure. 

I think I had the first instrument released by Ruddock, 
and I am still trying to perfect myself in its technic. 
Every form of endoscopy, of course, has three steps: (1) 
the introduction of the instrument; (2) the visualization; 
and (3) the interpretation. The first is easy, the intro- 
duction, but certainly with peritoneoscopy in my hands, 
the i-isualization is not quite so easy; but, most of all, I 
have had difficulty with the interpretation. Things look so 
very different inside of the abdomen. 

As I do more of thi.s, I have mixed feelings, first a feel- 
ing of enthusiasm ns to the wonderful possibilities of the 
method, and then one of intense humility with myself that 
I can’t interpret better what I do sec. 

1 have not yet reached the point where I am willing to 
put my work up with an absolute hundred per cent “yes” 
or “no.” 

I have brought just two slides I should like to show. 

(Slide) These are some things I have been able to see; 
the upper left-hand corner, carcinoma of the liver, metas- 
tases, and one thing to be emphasized is tliat a good land- 
mark to start from is shomi here, the round ligament of 
the liver, which always shows very plainly. The second 
one was a very interesting case of definite cirrhosis 
throughout the liver, but there were those two larger 
nodules which several of us have interpreted as being 
most suspicious of carcinoma. We did not get a biopsy in 
this case because the electrocoagulation machine was not 
available at the time and it is dangerous without that. 

The next demonstrates the way adhesions show as a 
sort of stalactite-stalagmite appearance and, of cour.se, 
they are easy to determine and then the last picture shows 
what I take to bo the easiest part of the abdominal cavity 
to sec, the pelvis, when it is not complicated by too many 
adhesions. 


(Slide) This is a variation of the one shown by Dr. 
Benedict, I have put in a couple more advantages than he 
and Dr. Ruddock have mentioned, and one disadvantage. 

With an exploratory we have a limited view and no 
ordinary incision gives complete visualization of the 
abdomen, whereas we have a wide view of the entire 
abdomen through the peritoneoscope. 

On the other hand with an e.\'ploratory we have the 
benefit of deep palpation which in peritoneoscopy the deep 
structures are not seen satisfactorily unless they push up 
through the mass of omentum and cores of bow-el. 

DR. RUDOLF SCHINDLER (Chicago) : I also want 
to congratulate Dr. Benedict for giving us this excellent 
paper. I have two questions I want to ask. 

I tried peritoneoscopy in 1922 and I gave it up for two 
reasons, the first not very important. My patients ex- 
perienced quite some discomfort through the pneumoperi- 
toneum, sometimes so disagreeable that I thought it was 
too much for a simple diagnostic procedure. I wonder how 
you avoid this type of discomfort. 

The second question seems to me more important. I 
knew at that time, as a pathologist, that there often are 
diffuse adhesions of the peritoneal cavity and I knew from 
my experience with the cadaver, that I could not avoid 
with certainty puncturing the small intestines in such 
cases. Now I realize that it is not at all dangerous to get 
a puncture or a fistula of the intestine, but it is very dis- 
agreeable. I wonder how one can diagnose such diffuse 
adhesions before going in with the needle, and how to 
avoid such a fistula. 

DR. EDWARD B. BENEDICT (Boston) : In answer 
to Dr. Schindler, I must say that with thorough sedation 
we have had very little discomfort from the pneumoperi- 
toneum. If there have been previous laparotomies, I am 
always careful to go through in another locality in the 
abdomen, and have had relatively little trouble from ad- 
hesions and no perforation of the bowel. 

Now I should like to show the picture. 

. . . Showing of motion picture “The Technique of 
Peritoneoscopy.” . . . 


A Discussion of the Procedures Which Are Helpful in Diagnosing 

Lesions of the Esophagus 

Bu 

HAROLD B. WRIGHT, M.D.“ 
liALTISIOnE. MAnyLAND 


O bviously the progress of any science is depen- 
dent not only upon the ingenuity of its practi- 
tioners, but also inevitably upon developments in other 
fields. Thi.s has been, and still is the rule in the 
medical sciences. The fervid desire for truth and 
exactness prompted our early medical practitioners 
first to in.spect and palpate the various organs of the 
patient, to percuss and finally to listen to certain vital 
processes. 

Orificial examinations, however, were limited to 
palpation until there was sufficient development in the 
electrical world to permit of tlie development of en- 
doscopy, and this, together with the discovery of 
X-rays has added more to our knowledge of the dis- 

■♦fGnstro-IntcatInnI Department, Johns iropkln*} Hospital, Baltimore, Mtl. 
Head at the Annual 1939 Session of the American Gnstro*EntcroIoeica] 
Association at Atlantic City. 


eases of such an inaccessable organ as the human 
esophagus, than have any other contributions. 

Endoscopes developed for the purpose of esopha- 
goscopj' have, to the best of my knowledge, been rigid 
metal tubes of varying lengths. Some are telescopic 
and consist of two rigid barrels, one sliding through 
the other, and fitted with pro.ximal lights. Others are 
single rigid tubes and derive their lighting facilities 
from a long light carrier fitted with tiie tiny “wheat 
seed” bulbs. One of the eai’lier types of single-tube 
instruments was provided with an obturator and de- 
signed to bo passed through laryngeal speculum. The 
later forms of this instrument are made with the so- 
called slanting or “wdiistle tip” and are designed to 
be passed under direct vision w'ithout the aid of specu- 
lum or obturator. A suction tube is an integral part 
of the one-piece instruments W’hile the telescopic types 
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use a separate suction tube inserted as needed through 
the lumen of the instrument itself. 

It is not my purpose to discuss the virtues of the 
various instruments. Whichever instrument one uses 
best is the one for him to use. I, personally, was 
taught to do esophago.scopy with a single piece instru- 
ment using an obturator. The patient was seated on 
n low stool and the instrument passed through a 
laryngoscojie. W’itb a well trained assistant to hold 
the head, this worked very well and good control over 
the patient was obtained. Currently, Dr. E. B. Free- 
man and m.vself use the instrument with the “whistle 
tip" introduced under direct vision with the patient in 
the supine position. This, I feel sure, affords the 
patient more comfort but is no safer or more sure 
of introduction than the obturator instrument. An 
instrument with adequate facilities for removal of se- 
cretions. suflicient caliber for good vision and use of 
biopsy forceps, and of sufficient length to reach the 
lesion, is a good instrument to use. 

The discovery of non-toxic opaque materials suit- 
able for introduction into the stomach paved the way 
for a very useful diagnostic method following the dis- 
covery of the X-rays. Used in liquid or semisolid 
mixtures, tluvse materials furnish a ready means for 
both .'.(■reening and fdming of the esophagus. A “00” 
gelatine capsule lightly filled with barium al.so 
furnishes a useful device for determining the degree 
of obstruction and particularly in malignant strictures 
in gauging the induration and consequent rigidity of 
the esophageal wall. When swallowed with plain water, 
this device, if lightly filled, floats on the surface and 
comes to rest at the stricture or passes on through, 
depending upon the degree of obstruction and amount 
of rigidity. Of such a device, Ross Goldin states in 
Nelson's .System of Radiologj- that a small foreign 
body, such as a small bone, imbedded in the esophageal 
wall, on contact with the capsule will cau.se it to be 
tumbled over and over, thereby indicating the position 
of the foreign body. 

Grasping forceps for the removal of foreign bodies, 
devices for closing open safety pins and biting forceps 
equipped with jaws and a grating for the removal of 
adequate biopsy material have, as we kmow, reached a 
high standard of perfection. 

The problem of evaluating the factors contributing 
to a correct diagnosis of esophage.al diseases is rather 
difficult, if one i.s to compare them one with the other. 
However, considered in the light of their respective 
u.ses, it is rather easy to see the importance of each 
diagnostic factor. 

In the beginning, for example, a comprehensive 
history is essential. The foremost symptom of esopha- 
geal disease is dysphagia. In a discussion of the 
.symptoms of esophageal diseases in general. Dr. Free- 
man states that “dysphagia, pain and regurgitation 
of esophageal contents are the most prominent 
.symptoms," 

Beyond these symptoms, lie an array of other 
symptoms by moans of which wo endeavor to differ- 
entiate the numerous diseases affecting the esophagus. 
It seems to be generall.v accepted among authoritie.s, 
that if more difficulty is e.xperionced in the swallowing 
of solid food, the condition is apt to be due to a carci- 
nomatous stricture. Conversally, if more difficulty i.s 
caused by liquids than by solids, one is apt to be deal- 
ing with a so-called cardio.sp.asm or achalasia. Kantor 
states that substemal or precordial pain, radiating 


through to the back, precedes dysphagia in most cases 
of peptic ulcer of the esophagus, and regurgitation, 
pain and hemorrhage may follow. Verbrycke reported 
twenty-three cases of chronic cardiospasm in which 
the pain simulated angina pectoris. Von Pannewitz 
(Freeburg) Roentgen Praxis, July, 1937, reported a 
case of primary traction and secondary pulsion di- 
verticulum of the anterior portion middle third of the 
esophagus in which the symptoms were precordial 
pain radiating to the left upper abdomen. Vinson re- 
marked before the X-ray Section of the Eastern Sea- 
board in Washington, February, 1939, that rather 
large benign tumors of the esophagus usually caused 
no apparent esophageal obstruction because of the 
remarkable adaptability of the remaining normal 
esophageal wall. Thus, one finds in the literature a 
varietj' of unusual symptoms found in various esopha- 
geal conditions. It seems apparent therefore that the 
history and symptoms are indispensable as a means 
of determining that esophageal disease exists, the 
actual nature of which must be sought by other means 
at our disposal. 

In this day, every gastro-enterologist is quite 
familiar with the usual radiological appearances seen 
in the obstructed or partiall.v obstructed esophagus, 
and almost all practitioners are well aware of the use- 
fullness of X-ra.vs as an aid in esophageal diagnosis, 
even though they are not intimately conversant with 
the differential details manifest in the various lesions. 
It is apparent, therefore, that anyone complaining of 
symptoms distinctly referable to the esophagus, finds 
his way very promptly into the hands of someone 
c.apable of making an intelligent radiologic e.xami- 
nation. The reason for this becomes more evident 
when one stops to consider the character of this t.vpe 
of examination. The foremost consideration which 
recommends a radiologic e.xamination is its ready 
availability and universally accepted utility. None- 
theless important, however, is the fact that such an 
e.xamination, while amazingly accurate, is quite easy 
to make and not usually painful or unpleasant to the 
patient him.self. This latter fact makes this exami- 
nation indispensable as a diagnostic aid. Spasms, 
strictures, diverticula and dilatations are readily 
recognizable by a thorough screening, using a suitable 
opaque meal and oftentimes benign and malignant 
lesions can be safely differentiated and the presence 
of a gastric lesion impinging on the lower esophagus 
detected. 

There remain, however, certain details of a thorough 
investigation, undetectable by any other means than a 
cai-eful endoscopic study, most particularly since, in a 
certain number of instances, the obtaining of biopsy 
m.aterial is indispensable. In such instances, esopha- 
goscopic e.xaminations cannot be avoided. Here, both 
patient and physician are faced with a procedure 
which while c.xtremely necessary, is neither as com- 
fortable nor as universally available as the radio- 
graphic examination. Such services are obtainable, 
however, in most of the larger cities and are relatively 
innocuous in the hands of a competent endoscopist. 

It is not my purpose to enter into a controversy as 
to which speciality esophagoscopy belongs. .A.droitness 
in the use of the esophagoscope is essential to a suc- 
cessful e.xamination but is not the sole requisite of a 
competent esophagoscopist. One who has reasonable 
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skill in the passage of the instrument and can recog- 
nize gi'oss pathology with reasonable accuracy — check- 
ing constantly with the microscopic findings — is a 
competent esophageal diagnostician. One who is an 
incompetent gastroscopist may be able to pass the 
instrument but an incompetent endoscopist will seldom 
be able to pass an esophagoscope beyond the inferior 
constrictor of the pharyn.x. Esophagoscopy is one of 
the most difficult endoscopic pi'ocedures in use. If it 
seems necessary to use force to pass the inferior con- 
strictor muscles the examination had best be post- 
poned until the patient is better relaxed and in a more 
cooperative mood. Yet, in the hands of a competent 
well-trained person, esophagoscopy is a perfectly safe 
procedure and a general anaesthetic is seldom neces- 
sary for a successful examination. Local application 
of a IQrj, cocaine solution following morphia Grs. '4 
and atropine Gr. 1 100 admini.stered hypodermatically, 
one hour previous to the examination, usually provides 
sufficient rela.xation and cooperation to allow an 
esophagoscopic examination to be made in a well 
ordered physician’s office. It need not be a hospital 
procedure since sterile precautions are only necessary 
to prevent spreading of infection from one patient to 
another. Withal, esophagoscopy is a very valuable pro- 
cedure which should not be neglected as a diagnostic 
aid. 

It is not out of order at this point to call attention 
to a very useful diagnostic procedure that has not 
been very freely publicized. I have in mind the pass- 
age of olive-tipped bougies guided by a thread swal- 
lowed the previous day. A wise selection of sizes in 
the hands of one well acquainted with the sensations 
that .should be encountered in the normal esophagus, 
furnishes an extremely useful means of making a 
differential diagnosis between cardiospasm and a 
carcinoma at the cardiac end of the stomach imping- 
ing upon the lower portions of the esophagus. Rarely 
does one encounter a true cardiospasm that wilt not 
admit of free passage of a Ko. CO (French size) olive 
tip. On the other hand, one frequently finds cases of 
esophageal obstruction due to neoplasms at the cardiac 
end of the stomach which will not admit of the pass- 
age of any size. Such a procedure assumes greater im- 
portance when one realizes that this is one of the few 
neoplasms allowing the development of rather wide 
dilatation of the esophagus, closely resembling cardio- 
spasm, Thus, while such an examination is not of 
paramount importance, it is, in its proper place, a 
very helpful aid. 

The use of harsh, sharp and rigid, unguided sounds 
and bougies, cuiwed forceps and Kelly clamps to ex- 
plore the pharynx and upper esophagus is mentioned 
here only to be condemned. More than one patient has 
appeared for esophageal consultation with the mucous 
membrane badly traumatized following a night session 
in the emergency room in a futile hunt for a fish bone 
or common pin which had already left the esophagus 
in one direction or the other. Blind exploration of the 
esophagus is mentioned only to be condemned. 

In 1933, Dr. E. B. Freeman casually recalled to 
mind the fact that during endoscopic observation of 
the cardiac sphincter we had both remarked that this 
seemed to open and close synchronously with the re- 
spiratory movements. This led to the conclusion that, 
provided we could momentarily interrupt the respira- 
tory cycle at the exact instant when the cardiac open- 
ing remained closed, it would be possible, with the aid 


of opaque media and fluoroscopic observation to out- 
line the normal, unobstructed esophagus. Our con- 
jecture proved to be correct and it was found that if 
opaque material was swallowed ivJiile forced expira- 
tion was maintained, an excellent outline of the normal 
esophagus could be obtained in a large number of indi- 
viduals and recorded on an X-ray film. Specifically, 
the procedure was found to function perfectly in the 
large majority of asthenic, long-chested individuals. A 
large number of failures were noted in stout indi- 
viduals having wide costal angles. A few failures were 
due to lack of cooperation or inability to carry out in- 
structions but the greater portion were specifically 
due to an apparent inability of the cardiac opening 
to remain closed during the maintainence of forced 
expiration. 

Our presentation concerning this procedure was 
read before the Radiological Society of North America 
in December, 19,33. We had hoped to stimulate interest 
in this procedure among the Radiologists but it pro- 
voked very little discussion. 1 wish to show lantern 
slides of this procedure at the end of this discussion 
including one made of the partially obstructed esopha- 
gus. In this instance, the procedure seemed of no value 
because the opaque material trickled through too 
slowly for a satisfactory film to be taken. However, 
the procedure is not recommended for the obstructed 
or partially obstructed esophagus. We think it to be 
particularly useful in cases of benign tumors of the 
e.sophagus, esophageal varices and peptic ulcers of the 
esophagus. I should welcome a frank discussion on 
the usefulness of this procedure. 

In appealing for a more widespread interest in dis- 
eases of the esophagus, I have but a few suggestions 
to make. I know that you are all interested in the 
early diagnosis of esophageal disease. I know that 
you are all familiar with the more common symptoms 
of esophageal disease. I am well aware that few 
patients today, die of chronic cardiospasm. This is as 
it should be. Education, enlightenment and fairly 
early diagnosis have contributed mightily to this 
happy result. On the other hand, few, if any, carci- 
nomas of the esophagus survive. This is not as it 
should be. I do not believe the situation is so entirely 
hopeless. I am confident that some day, someone is 
going to devise a suitable operation for the removal 
of malignant esophageal tumors or that suitable 
methods of radiation therapy and surgical manage- 
ment will be evolved. 

The best treatment thus far devised, for a ma- 
lignant stricture of the esophagus is either often re- 
peated dilatation or gastrostomy, neither of vvhich 
offers the sufferer much solace. Since carcinoma of 
the esophagus usually provokes symptoms very early 
and because metastases often occur reasonably late, 
either procedure nearly always contributes to an 
amazingly longer life than is allowed almost any other 
untreated carcinoma patient. It is debatable then 
whether such palliation actually may not bring about 
a prolongation of an already miserable state. To date, 
very few esophageal carcinomas have been cured by 
surgery. But, over a period of years, we have seen 
several patients almost survive various radical .surgi- 
cal procedures. One case, in particular, lived three 
weeks following operation and died from a pneumonia 
infection. Such cases are disappointing but should not 
be entirely disheartening. In view of these facts. I 
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am earnestly asking, therefore, that distinguished 
groups of physicians such as this, diligently publicize 
this condition among their fellows in order to bring 
patients earlier to the proper treatment and especially 
try to interest surgeons in order that they may be 
persuaded to devise a type of operation which will 
assure survival, at least in a certain percentage of 
cases. 

DISCUSSION 

DR. A. F. R. ANDRESEN (Brooklyn, N. Y.) : My ex- 
perience agrees with that of the spe.aker in regard to the 
frequent occurrence of pain before the onset of dysphagia. 
It is remarkable how the location of both the pain and 
the dysphagia is usually directly opposite the site of the 
lesion. 

In regard to X-ray diagnosis, the making of spot films 
during fluoroscopy is of the grcatc.st help in studying the 
details at a point of narrowing. It is well to emphasize 
the importance of ruling out the presence of an aneurysm 
before passing any stiff bougie, oven though it is passd 
over a string as a guide. On the other hand, a Rehfuss 
tube is safe to pass and occasionally I have been able to 
recognize early carcinoma of the esophaprus because the 
tip of the tube would not pass that point and bloody 
mucus was obtained by aspiration. In cardiospasm, after 
the tube has been allowed to remain for a considerable 
length of time, it may suddenly pass through into the 
stomach. These observations emphasize the importance of 
having the clinician himself pass the stomach tube instead 
of leaving it to a technician or nurse. 

DR. ELMER B. FREEMAN (Baltimore) : Mr. Presi- 
dent. one point I particularly want to stress that Dr. 
tVright brought out in his paper is the use of bougies 
when passed over previously swallowed thread as a guide. 
It i.s a very valuable procedure in the differential diag- 
nosis between chronic cardiospasm, and malignancy oc- 
curring in the cardiac end of the stomach that is encroach- 
ing upon the cardia. In this group of cases csophagoscopy 
fails to show an obstructive lesion in the lower end of the 
esoiihagus, but the obstruction can easily be located by 
passing properly guided bougies. It has been my experi- 
ence that a number sixty French scale bougie can be 
readily passed in all cases of chronic cardiospasm. If a 
number sixty bougie does not readily pass through the 
cardia in a suspected case of chronic cardiospasm, it will 
usually be found that the obstruction to the cardia is due 
to malignancy in the cardiac end of the stomach encroach- 
ing upon the lower end of the esophagus. 

DR. ^VILLIAM A. SWALM (Philadelphia): As I 
listened to this paper on Esophageal problems, I thought 
it would not be amiss to mention the e.xperimental studies 
of Dr. Lester JL Jlorrison and myself in this field. Bal- 
loons were distended at various levels of the esophagus in 
patients with functional (angina pectoris) and organic 
cardio-vascular disease. In several of the cases, complete 
temporar>' stoppage of the heart was produced, coronary 
artery (S-T electrocardiographic inversions) changes and 
multifocal e.xtra-ventricular systoles and arrhythmias 
were caused. Sjmeope and substernal distress could easily 
be produced. It is important to bear these facts in mind 
in cardiac cases where various diagnostic techniques and 
investigations of the esophagus arc carried out. Serious 
and even fatal accidents may occur indirectly through the 
heart in cardiac cases by vago-vagal reflex, and the 
gravest caution must bo exercised. 

DR. JOHN 11. FITZGIBBON (Portland, Ore.): I 
slmuld like to make a suggestion as to technic. Dr. Wright 
mentioned the difficulty of outlining the lower limit of the 
."tricturc in cases of tumor of the esophagus. I have been 
able to outline the lower limit fairly accurately in most 
cases of carcinoma by having the patient fake b.arium 


while lying down, swallowing on the level or uphill. This 
is allowed for barium to pass through the stricture, and 
settle at the lower end. If Dr. Wright will follow that 
method with his breathing technic, he will be able to out- 
line most growths. 

DR. B. B. VINCENT LYON (Philadelphia) : Jlr. Presi- 
dent and Fellow Members: In 191G I published a jinper 
on cardiospasm (.Am. J. Med. Sc., March, 191G, Vol. 151, 
p. 389). I reported a chronic case who recovered by 
methods of treatment that I would no longer want to en- 
dorse because therapy has since improved. But I learned 
certain points in differential diagnosis of esophageal 
lesions that have not yet been mentioned in this discussion. 

I. Some cases of chronic cardiospasm present clinical 
signs and symptoms that strongly suggest bronchiectasis. 
But the differential diagnosis can be made by X-ray, by 
stomach tube and b}' e.xamination of material recovered. 

II. As Dr. Andresen has just pointed out, the doctor 
can frequently get a quick clinical impression of an 
esophageal lesion by sense of touch, by failure of the 
stomach or duodenal tube to readily enter the stomach — 
it meets with an obstruction. Doctors should teach nurses 
and technicians to report promptly such an instance to tiio 
doctor. But I think a differentiation between eardiospasm 
and carcinoma can be made by the third point, namely. 

III. In my experience, if one watches the flow of water 
or lavaging solution through the glass percolator, in the 
cardiospasvi case one will notice that the water may flow 
in evenly for a few centimeters, then as the spasm occurs, 
the level of water will stop and oscillate, perhaps for 
several seconds, and as the spasm relaxes, smooth flow 
will recur for a few centimeters, and so on. In most of my 
carcinoma cases, even those approaching total stenosis or 
stricture, there is usually sufficient channel i-cmaining to 
allow the esophageal lavaging fluid to enter the stomach 
evenly although more slowly. 

Also in gastric lavage, either with stomach or duodenal 
tube, by similarly watching and timing the rate of inflow 
and outflow, one may distinguish between the atonic and 
hypertonic stomach. In the latter when gastric spasm 
occurs it increases intragash-ic tension and this, in turn, 
produces fluctuations in inflow and outflow not seen in 
normal subjects. For further details, those interested 
might consult p. 309; "Non-Surgical Drainage of the Gall 
Tract” (Lea and Febigor). 

DR. EDWARD B. BENEDICT (Boston, Mass.): I 
should merely like to mention in regard to esophageal 
surgery that we have now at the Massachusetts General 
Hospital two patients who have had esophagectomy by 
Dr. Churchill for carcinoma of the thoracic esophagus. In 
both of them I obtained a positive biopsy of epidermoid 
carcinoma by csophagoscopy. One is now doing well five 
months after removal of the esophagus; the other is only 
three weeks postoperative, doing fairly well. 

DR. HAROLD E. WRIGHT (Baltimore) : I am greatly 
appreciative of the manner in which this slight presen- 
tation has been accepted, and I am very glad that I had 
the opportunity to present this particularly because I have 
learned a great many things. 

In regard to the presence of aneurysm and cardiac dis- 
ease, in manipulation of the esophagus, I neglected to 
state we are always very careful to determine the presence 
of aneurysm or dilated aorta before we attempt any intra- 
csophageal procedures, and I am not so sure that I would 
attempt any procedures in the presence of even cardiac 
disease, that is, procedures I have mentioned. 

Dr. Benedict’s statement about his two patients is very 
encouraging to me. I was glad to hear that — and that was 
the principal point in my presentation, i.o. to stimulate 
interest in these hopeless patients with carcinoma of the 
esophagus. 
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T he purpose of this paper is to present seven 
instances in which gastritis simulated neoplastic 
infiltration. In these cases the diagnosis of gastric 
tumor was made either at X-ray examination or at 
gastroscopy or at surgical operation, but the micro- 
scopic examination disclosed some type of chronic 
gastritis. Similar cases have been described by Bi'unn 
and Pearl (1), Konjetzny (2), Sloutier (4), and 
others ( 6 ), and considered to be rare. However, I 
have observed seven such cases within a relatively 
short time, and therefore believe that they occur 
rather frequently. 

Case I. A. tVixrty-tive year old saVesraau was ftrst scotv 
on December 12, 1935. He died from Hodgkin’s disease in 
November, 1938, the time of observation being three years. 
About three years before admission he had begun to ex- 
perience slight pain in the epigastric legion with heart- 


rhous neoplasm of the pyloric end of the stomach." The 
findings at the first gastroscopy (December 30, 1935) were 
most unusual. The mucosa of the angulus and the antrum 
was tremendously thickened and stiff; the musculus 
sphincter antri was about three times its normal size. In 
this infiltrated area, superficial ulcerations of different 
size and irregular shape were seen. The impression was 
that the infiltration of the angulus might be gastritis, but 
that malignancy or syphilitic infiltration could not be ex- 
cluded. Neoplasm was considered to be unlikelj' only after 
the third gastroscopic examination, forty-three days later. 
The ulcers had healed at this time, but other superficial 
ulcers had developed. The wall of the antrum was nodular, 
elevated, and stiff. A malignant infiltration, then, seemed 
unlikely because the parts previously involved were now 
healed. An atypical form of ulcerating hypertrophic gas- 
tritis was diagnosed. On May 23, 193G, this diagnosis was 
adopted by the roentgenologist. The patient, who had 
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Fig. 1, Case 1. Chronic hypcrylaslic atrophic nlccintivc antrum pastiilis in a patient who 3 years later died from 
Hodgkin’s di'ease. (a) X-ray picture of the stomach taken on 12-19-35, simulating pyloric carcinoma, (b) Gastroscopic 
views as seen on 9-27-3G, 11-22-30, 12-10-37 and 1-17-38. From December, 1935, to December, 1937, the picture was es- 
sentially the same: Thickened mucosa with formation of nodules and multiple ulcerations was seen in the antrum and in 
the musculus sphincter antri. On 1-17-38, atrophy of the antrum mucosa was observed, (b) Biopsy, taken in April, 1938, 
from the greater curvature of the antrum: Severe atrophic gastritis. The glandular apparatus has almost disappeared. 
The surface epithelium, the crypts and the remnants of glands are lined by an epithelium containing many goblet cells, 
(d) Microscopic section through the same region as pictured in (c) as found at post mortem examination; the gastric 
mucosa now is entirely atrophic, the surface epithelium almost touching the muscularis mucosae. 


burn. This was not related to meals. The pain became 
gradually more severe. Ulcer management gave him only 
temporary relief. He was nauseated and vomited. The 
appetite was fair. At admission at Billings Hospital, 
eight months later, the physical examination was essen- 
tially negative. Repeated histamine tests showed an acidity 
between 08 (in 1930) and 18 (in 1938) ; the benzidine re- 
action in the stool was negative to 4-i- ; eighteen X-ray ex- 
aminations of the stomach and twenty-three gastroscopic 
examinations were carried out. The first X-ray exami- 
nation, on December 19, 1935 (Fig. la), revealed definite 
evidence of gastric disease. In all of the views a frank 
filling defect could be made out in the pyloric antrum. The 
radiologist concluded his report as follows: "It is hard to 
escape the conviction that the patient has a small scir- 
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followed an ulcer diet, was feeling fine at that time and 
had almost no distress. He remained in this e.xcellent 
subjective condition until March, 1938. Objectively, how- 
ever, the most severe changes were seen at repeated 
gastroscopic examinations. The width and infiltration of 
the antrum pylori varied, but alw'ays nodules and ulcer- 
ations were found (Fig. lb). In December, 1937, the 
picture changed suddenly. The antrum mucosa had be- 
come gray in color, smooth and thin. A marked atrophy 
developed. At X-ray examination, also, marked improve- 
ment was noted. In April, 1938, fever developed, a retro- 
peritoneal tumor was felt, and a lapaimtomy tvas per- 
formed. Biopsies from the tumor, as well as from the 
greater curvature of the gastric antrum, were taken. The 
tumor proved to be a typical Hodgkin lynphogranuloma. 
In the stomach section, in accordance with the gastro- 
Ecopic picture, atrophic gastritis was found (Fig. Ic). 
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This atrophy progressed rapidly. TVhen the patient dic<I, 
the pastric wall was found to be entirely free of Hod(rkin’s 
disease, but the atrophy now was complete (Fifr. Id). 

COMMENT 

In a thirty-five ye.ar old male compIaininK of epi- 
ya.stric di.stre.s.s at X-ray, pastric carcinoma was diag- 
no.sed ; at gastroscopy, ulcerative antrum gastritis was 
assumed, but malignancy could not be ruled out. The 
cour.se proved that an unusual type of ulcerative gas- 
tritis was present which later turned into atrophy. 
The patient died three years later from Hodgkin’s dis- 
ease. At autopsy, the possibility of gastric Hodgkin 
lymphogranuloma was seriously considered, hut the 
pathologist was unable to find any trace of it. Only 
severe atrophy of the gastric mucosa was found. 

CVi.se 2. A thirty-seven year old lady had been under the 
care of Dr. C. Barborka for .several years. I am indebted 
very much to him for the clinical data of this period. 


terior wall above the angulus a gray, shallow, oval ulcer- 
ation was observed. Another one was present at the lesser 
curvature of the antrum. At the side of this second gray 
area, a dark rod node was seen. There was no boundary 
between the infiltrated area and the normal mucosa (Fig. 
2b). The mucosa of the upper portions of the stomach was 
velvety, containing crevasses and red spots. The impres- 
sion was: “Ulcerative infiltrative process of the antrum, 
probably carcinoma with ulcerations." But other types of 
infiltrative lesions could not be ruled out. Free HCl after 
hi.stamine went up to 28; no occult blood was found in the 
stools. Gastric resection, because of pyloric obstruction, 
was performed by Dr. L. Dragstedt. The pyloric antrum 
felt diifu.sely thickened, but there was no evidence of 
carcinoma. In the gross specimen, the entire mucosal 
surface of the antrum was covered by small and largo 
nodules and verrucao, absolutely identical with those seen 
at gastroscopy. Two of these nodes wore dark red. 
Numerous microscopic sections were made, none of them 
revealing any trace of carcinoma. A severe inflammation 
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Fig. 2, Case 2. Chronic hiipcrplactic atrophic nlccrativc antrinn gnrtritiis simulating polyposis by X-r.ay and carcinoma 
at gastroscopic e.vnraination. (a) X-ray picture. The dark round filling defects simulate polyposis, (b) gastroscopic 
picture: Stiffness of the mucosa with formation of nodes and superficial ulcerations simulates carcinoma, (c) Microscopic 
section through the largest of the ulcerations. The ulcer does not penetrate through the muscularis mucosae. The mucosa 
presents atrophy, formation of cysts and compensatory irregular proliferation. There is tremendous lymphocytic infiltra- 
tion. (d) Right edge of the ulcer demonstrated in c, seen under higher power. The pseudopolyps are inflammatory pro- 
ducts, containing many plasma cells. 


When she first consulted him, she gave the history that 
she had had occasional vomiting for seventeen years, and 
that normal amounts of food caused fullness and disten- 
sion of the abdomen. She had induced vomiting after 
meals because she had the obse.ssional desire to be under- 
weight. Her daily intake of protein averaged 20 to .TO 
grams. There was a typical severe nutritional edema and 
she was anemic. Following the in.stitution of a high pro- 
tein. adequate, well balanced diet, the edema dis.appearcd 
and the anemia improved. Many months later, when she 
was seen first at Ilillings Hospital, she stated that she 
had bwn subject to brief spells of epigastric pain. X-ray 
examination (Dr. F. Templeton) revealed a picture highly 
suggestive of gastric polyposis (Fig. 2n). He urged 
ga.stroscopic examination, and the patient underwent four 
gastroscopies in the following three weeks. .At first, re- 
tention of food previnted a definite diagnosis. Then the 
following was reported: The region of the angulus and the 
antrum appeared to lie thickened and nodular. The nodes 
were* broad-b.a.'ed and diii not look like polyps. In the pos- 


was found. Cellular infiltration and edema was observed 
in the mucosa, the mu.scularis mucosae, and submucosa. 
The ulcerations did not penetrate the muscularis mucosae 
(Fig. 2c). Proliferative inflammatory nodes and pseudo- 
polyps were found consisting of granulation tissue with 
many plasma cells (Fig. 2d). 

COMMENT 

A thirty-.sGven year old lady had been .suffering 
several month.s, prior to admis.sion, from nutritional 
edema and protein deficiency. At admission she com- 
plained of rather mild epigastric distress. At X-ray, 
jfolyposis was diagnosed; at gastroscopy, infiltrative 
carcinoma appeared to be the most likel.v diagnosis. 
Pyloric obstruction lead to surgery, and atrophic 
hyperpl.astic antrum gastritis was found. Since in 
these rare cases almost invariably carcinoma later de- 
velops, resection would have been indicated, even if no 
obstruction would have been pre.sent. 
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Fig. 3, Case 3. Localized hiiperirophic gastritis, simu- 
lating carcinoma, (a) Gro.«s specimen containing an ele- 
vated area of stiff nodular infiltrated folds, (b) Micro- 
scopic section througli the elevated area seen in (a). 
Irregular hypertrophy and proliferation of the gastric 
mucosa. Cellular infiltration. 

Case 3. In this case, the wrong gaslroscopic diagnosis 
of gastric carcinoma instead of hypertrophic tumor simu- 
lating gastritis, led us to re.section with fatal outcome. 
Konjetzny (2) believes that in such cases resection is 
always indicated, but I believe it would be better to treat 
such patients conservatively. Therefore, the difiiculty of 
this differential diagnosis should be emphasized. X-ray ex- 
amination in a seventy-one year old man complaining of 
gas in the stomach revealed markedly enlarged rugae 
suggestive of gastritis, in December, 193G. The acidity 
was ‘12 at the histamine test; the benzidine reaction was 
positive. The gastroscopic impression rvas: unexplained 
bulging of the greater curvature which may be (a) extra- 
gastric mass, (b) unusual form of submucosal carci- 
nomatous infiltration, (c) unusual form of tumor-like 
chronic infiammatorj' infiltration. From 1937 to Septem- 
ber, 1938, the patient lost twenty-three pounds, had a poor 
appetite, and continuous epigastric pain. At gastroscopy, 
a large protrusion of the posterior wall was seen covered 
by mucus and fresh blood. There was no sharp limit, and 
I decided to call this a definite carcinoma. The diagnosis 
was wrong. The surgeon felt, at laparotomy, large papillo- 
matous folds and decided to carry out a re.section. In the 
gross specimen (Fig. 3a), there was a large ai'ea, at a 
distance of 7 cm. from the pylorus in the greater curva- 
ture and posterior wall, 8 cm. x 7 cm., made up of concen- 
tric mucosal folds which varied from Hi cm. to 3 cm. in 
height. Microscopic examination revealed the typical 
picture of a severe localized hypertrophic gasti-itis: ir- 
regular hiTiertrophy, deepening and eork-screw formation 
of the crypts," interstitial infiltration, and some small cysts 
(Fig. 3b). i. .The p<atient died from the operation. The 


shallow ulcer seen at gastroscopy was found at the post- 
mortem examination. 

COMMENT 

In a seventy-one year old patient at X-ray and at 
gastt'oscopy, an infiltration was found suggestive of 
gastritis; but, at gastroscopy, carcinoma was not ex- 
cluded wdth certainty. The condition of the patient 
became worse within one year, and after a repeated 
gastroscopic examination, the diagnosis of a gastric 
carcinoma was made. The surgeon, also, was unable 
to exclude carcinoma and made a resection, following 
which the patient died. Microscopic examination re- 
vealed severe hiTicTtrophic tumor simulating gastritis. 
The resection, in this case, would have been avoided 
only, if before, a biopsy would have been taken and 
examined microscopically. (See later). 

Case 4. A similar case was seen by Dr. H. Brunn of 
San Francisco, to whose courtesy I owe the anatomical 
material. Brunn and Pearl were the first to describe tumor 
simulating hypertrophic gastritis (1). This patient had 
had severe attacks of pain, nausea, and vomiting of blood. 
At X-ray, an extensive polypoid carcinoma was diagnosed. 
Di-. Brunn, at laparatomy, opened the stomach, found a 
thickened mucosa, and decided to make a resection. The 
gross specimen shows a tumoi--like thickened mucosa (Fig. 
‘la). The microscopic sections contain proliferation of the 
mucosa, many large cysts (Fig. 4b) and mucosal hemor- 
rhage. 



Pig. 4, Case 4. Diffuse, chronic hypertrophic gastritis 
simulating carcinoma, (a) Gross specimen. The gastric 
mucosa is tremendously thickened and contains thickened 
nodular folds, (b) Microscopic section through the gastric 
wall: There is irregular proliferation, the crypts are 
elongated, cork-screw-like or even transformed into large 
cysts. One area of these cysts is covered by a fresh in- 
flammatory hemorrhage. (Courtesy of Dr. H. Brunn, San 
Francisco). 
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COMMENT 

At X-ray examination and at surgical operation, 
gastric carcinoma was diagnosed, while the micro- 
scopic examination revealed severe hjTiertrophic cystic 
gastritis. 

Cafr .1. Tliis forty-six year old man was referred, by 
Dr. Ralph Brown, for gnstroscopic cx.amination because, 
at X-ray examination, a tumor mass of the fundus had 
been found. At gastroscopy, swollen, tortuous, cdem.atous 
fold.s were observed, and a protrusion of the anterior wall 
and lesser curvature was seen (Fig. 5n). I thought this 
was due citlicr to an cxtragastric tumor or to an unusual 
form of tumor-simulating gastritis. This latter diagnosis 
proved to be correct at operation. The surgeon opened 
tlie stomach and found a very thick and hypertrophied 
mucosa; there were rugae as much as two to three inches 


observation and to whoso courtesy I owe the material. At 
gastroscopy, a tumor of tlie posterior watt of the antrum 
was seen. A resection was carried out. Macroscopically, 
nothing abnormal was seen. Microscopic examination re- 
vealed the presence of a foreign body granuloma. Pieces 
of kaolin the patient had taken had invaded somciiow the 
gastric mucosa and had cfTccted this unique inflammatory 
granuloma. 

COMMENT 

A foreign-body inflammatory granuloma simulated 
gastric tumor at gastroscopy. 

Case 7. A sixty-three year old man had loss of appetite, 
loss of weight (twenty-five pounds), epigastric distress, 
and gas on the stomach for six years. Physical, laboratorj', 
and X-ray examination were entirely negative. (The free 
acidity at the histamine test was 07) . But, at gastroscopy. 





Fig. 5, Case 5. Severe hypertrophic guslritis, simul.ating tumor 
at X-ray e.xamination. (a) Gastroscopic vdew. There is an edematous 
tumor mass in the left upper quadrant which at gastroscopy was be- 
lieved to bo cither cxtragastric tumor or severe hypertrophic gastritis. 
The folds are swollen, tortuous and edematous, (b) Microscopic 
section through a biopsy of the gastric wall. Survey', demonstrating 
the grotesque proliferation of the gastric mucosa, (c) Part of b, seen 
under higher power and demonstrating the proliferation of the mucosa 
with formation of polyplike islands, (d) Part of b, seen under higher 
power, demonstrating the corkscrew-formation of the crypts and the 
severe edema which had been seen gastroscopically. (Courtesy of Dr. 
Ralph Brown, Chicago). 

high. .•\lmo.«t the entire small bowel and some portions of 
the large bowel also were involved in this hypertrophy. 

Thi.s fact would let us think of some unknown congenital 
hypertrophy. However, a biopsy was taken, and micro- 
scopic examination revealed the inflammatory character. 

(Fig. 5b-d). There was grotesque fan- and polyp-like 
proliferation with elongation and cork-screw formation of 
the crypts, extensive edema, some infiltration, and for- 
mation of polypoid islands. 

COMMENT 

In thi.s c.a.se, ga.stric tumor was diagnosed at X-ray 
e.xamination. .-Vt g.a,stroscop.v, the diagnosis of tumor- 
simulating gastritis was made tentatively. Microscopic 
section.^ of a biopsy revealed a mo.st unusual form of 
fremcndou.s hjq'ertrophic g.astritis. 

Case Thi.s case will be reported extensively by Dr. 

Allan O'hn of San Franci.'co, who m.ade the gastro.scopic 


a very definite pathological picture was seen. Three 
gastroscopic examinations were carried out. Since a defi- 
nite infiltrative lesion had been observed, its demonstration 
by X-ray was tried again, but in vain. With the finest re- 
lief examination the stomach appeared to be normal. The 
protocol of the third gastroscopic examination read as 
follows: “Again very marked and severe changes were 
scon. The antrum appeared quite normal. The musculus 
sphincter antri was thickened and stiff. Above it on the 
anterior wall close to the greater curvature again an area 
was seen in which the mucosa looked stiff and contained 
many ulcerations. These ulcerations were (rray in color, 
two of them were large; about five or six were rather 
small. They were partly confluent, but their edges were 
nevertheless .sharp. The anterior wall toward the lesser 
curvature at the same level looked a little bit thin. The 
posterior wall (Fig. Ga), from the midportion of the 
stomach up to the fornix, was stiff and contained many’ 
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irregular nodes and nodules, the tops of which appeared 
to be reddened. On the posterior wall of the fornix ir- 
regular ulcerated areas were seen. Impression: There is 
no doubt that there is a hyperplastic ulcerative lesion of 
the posterior wall and of the lower portion of the greater 
curvature and anterior wall. I do not know what kind of 
lesion this is. The picture is entirely unusual for harper- 
trophic gastritis but, since peristaltic waves were seen 
passing over this area by fluoroscopy, the possibility of 
this type of lesion must he horn in mind. An infiltrative 
malignancy is somewhat more likely from a purely sta- 
tistical standpoint. Other infiltrative lesions cannot be 
ruled out. In my opinion, the safest procedure would be 
to open the abdomen, take out a piece of the upper pos- 
terior wall for biopsy, and then eventually institute X-ray 
therapy.” This was done. The surgeon, at operation, felt 
an entirely normal stomach; he was not able to feel either 
the infiltration seen so exactly at gastroscopy or the ulcer- 
ations. The biopsy from the posterior wall was made, and 
microscopic observation revealed a quite unusual picture 
(Pig. Cb). The mucosa was almost completely atrophic. 


picious posterior wall, the idea of some kind of gas- 
tritis was conceived. A biopsy was taken although at 
operation nothing at all was felt. This biopsy revealed 
a very unusual picture of dense lymphocytic infiltra- 
tion of the atrophic gastric mucosa. The failure of 
X-ray therapy to improve the gastroscopic picture 
suggests that this is a ‘Tymphoblastoraoid” atrophic 
gastritis rather than a lymphoblastoma. 

DISCUSSION 

In seven cases, great difficulties were experienced 
at X-ray examination or at gastroscopy or during the 
surgical exploration to make the differential diagnosis 
between gastric tumor and gastritis. Microscopically, 
' in these cases, unusually severe gastritis of different 
t,vpes was found, sometimes typical hypertrophic gas- 
tritis, but also atrophic gastritis with compensatory 
hyperplasia or lymphocytic infiltration. However, in 
all of these cases the picture found was an unusual 



Ga 6b 

Fig. G, Case 7. Lymphoblaslomoid atrophic pn’itritui (Lympho- 
blastoma”!) At the gastroscopic examination the differential diagnosis 
between carcinoma, lymphoblastoma, Hodgkin and gastidtis was im- 
possible. Neither at X-ray examination nor at palpation during the 
operation any kind of pathology was found, (a) Gastroscopic picture. 
Infiltration causing acute bleeding in the left upper portion; for- 
mation of shallow erosions in the right upper portion; atrophy in the 
lower portion, (b) Microscopic section through a biopsy of the upper 
posterior wall of the stomach. The glandular apparatus of the mucosa 
’ • tremendous lymphocytic infiltration.* The 

• between lymphoblastoma and "lympho- 

. , itis is not possible with cei-tainty. 


*nTid one erosion. 


the glands had disappeared completely, but a tremendous 
lymphocytic infiltration was found. Some erosions were 
seen. The opinion of the pathologists concerning the micro- 
scopic diagnosis was divided. Most of them wore inclined 
to diagnose a real lymphoblastoma, but also the diagnosis 
of an unusual form of chronic gastritis was made. The 
patient then received X-ray therapy, and was reexamined 
several times gastroscopically. True lymphoblastoma re- 
acts rapidly to X-ray therapy (6), but in this case no 
definite improvement was observed. Repeatedly, infiltra- 
tion, ulcerations and atrophy were seen. The patient felt 
fine, was free of symptoms, and gained weight. Histamine- 
proved anacidity developed due probably to the radiation 
therapy (2878 R). I believe that this is a case of “lympho- 
blastomoid” atrophic gastritis, but sufficient time has not 
yet elapsed to prove this diagnosis. 

COMMENT 

In a man in whom physical examination, laboratory 
methods and X-ray had been entirely negative, gastro- 
scopy revealed infiltration with ulcerations suggestive 
of carcinoma. When repeated X-ray examination 
showed peristaltic waves migrating over the sus- 


one, and all examiners realized the diagnostic diffi- 
culties. The question comes up as to what to do if we 
encounter this type of diagnostic difficulty. If there is 
pyloric obstruction, immediate resection is indicated. 
The same is true if there is an isolated polypoid gas- 
tritis of the antrum present, since there is unanimity 
that this condition probably invariably leads to the de- 
velopment of gastric carcinoma. Kenjetzny believes 
that in every case of tumor-simulating gastritis re- 
section is indicated, but this seems hardly justified. 
The fatal end of our Case 3 would have been avoided 
by conservative treatment based on a correct diag- 
nosis. Such cases probably can be treated medically 
with safety. However, if there are diagnostic doubts, 
the method used in Cases 1, 5 and 7 can be recom- 
mended strongly ; namely, to take first a biopsy from 
the suspicious area. This is a rather safe procedure. 
The examination of frozen sections of the gastric wall 
during the operation usually will be unsatisfactory, 
and therefore resection should be delas'ed until 
thorough microscopic examination has proved the 
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jirv.-'fiici' of carcinoma. Jlicroseopic study will supROst 
either resection (in the case of carcinoma) or X-ray 
therapy (in the case of lymphoblastoma or Hodpkin'.s 
disca'^e) or antisyphilitic treatment (in the case of 
pastric .syphilis) or con.scrvative treatment (in the 
case of chronic pastritis). The freiiueney of pastriti.s 
simulatinp tumor formation should not bo under- 
estimated. 
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DISCUSSION 

DU. GEORGE B. EUSTERMAN (Rochester, Minn.): 

I shall presently show three slides illustratinp three of my 
own recent cases which corroborate Doctor Schindler’s ob- 
serv.ations. Of immediate concern to us are those poly- 
poid pastric le.sions, irrespective of their size or number, 
because of their relative frctiuency and potentiality for 
carcinomatous transformation. In the preparation of a • 
recent article on benipn pastric tumors I had occasion to 
tabulate the number of such le.sions observed at the M.ayo 
Clinic up to the present time. It will be recalled that Bal- 
four and Henderson reported a series of fifty-cipht cases 
in 1!I27. The number has prown to 17C, exclusive of tho.so 
found at .autopsy, and more than -15 per cent of tlic.se arc 
patients with adenomatous polyps. Many of thc.se arc 
multiple. 

The role that pastritis plays in the pencsis of such 
polypi is still a matter of controversy. Polypoid forms of 
pastritis h.ave much in common with the adenomatous 
polyps, especially the smaller multiple ones. DifTcvcnlial 
di.apno.Ms is often dependent on pastroscopic and micro- 
scopic examination. 

The first slide is of historic.al interest and was repro- 
duceil from an illustration in Faber’s excellent monoprapli 
"Gastritis and its consequences.’’ It is a postmortem 
specimen of diffuse hypertrophic polypoid pastritis in- 
volvtnp the entire stomach. Curiously cnouph, this con- 
dition pave rise to no p.istric .symptoms durinp the life of 
the patient. 

The second slide represents the pastric patholopy of a 
man fifty-seven years of ape, who for a year and a half 
prior to admission had indipestion of propres.sive .severity 
in addition to marked loss of weipht and strenpth. His 
distress appeared ripht after meals and was unrelieved 
by the usual measures. He had a persistent achlorhydria 
even after stimulation with histamine. Roentpcnolopic ex- 
.nniinntion was essentially nepntive hut more careful study 
of the mucos.nl relief supported the presence of a pastritis. 
Gnstroscopic examination disclosed what you actu.nlly see, 
namely, a marked hypertrophic pastritis with frank poly- 
poid fonnation. Unfortunately the patient had a pulmo- 
nary- embolism followinp stirpic.al exploration, hut this 
pave us an opiwrtunity to pet a complete stomach as a 
specimen and the necropsy findinps substantiated the pas- 
trO'-copic diapno^is. 

The thini slido depicts the ch.aractoristic dcfccLs a,s rc- 
vealei! on the roentpen-ray film. This patient had no 
•ymptems other than pro's hlcedinp from time to time. 
E.arly carcinomatous transformation of these polypi had 
already t.aken place. 

DR. CHESTER M. JONES (Boston); 1 should like to 
a.’.; Or. Schindler nhat he thinks the connection is be- 


tween this peculiar polyposis of the stomach and that 
which we sec occasionally in pernicious anemia. 

I recall several patients, one in particular, where oper- 
ation seemed indicated hccnusc of the suppestion that one 
of the larpc polypoid prowths was ulcerated ami, at oper- 
ation, the larpcst one of the polypoid prowths was re- 
moved and turned out to be carcinomatous. 

Almost the entire stomach was so covered with diffuse 
very strikinp thickeninp, it was difficult to choose what 
portion of the stomach to resect. The patient was not in 
condition to do a complete resection at that time; as n 
matter of fact, this p.ntient had pernicious anemia, and 
we have observed him for n period of over four and a 
half years. There has been a continual improvement in 
the appearance of the pastric mucous membrane since the 
oripinal operation. 

I am sure that he did have n curious polypoid type of 
pastritis and one of the projections did become carcinoma- 
tous. We have had two or three others that fitted into this 
scheme, I think, rather well. 

DR. JOHN L. KANTOR (New York) showed three 
slides of pianl rupae that were mistaken for carcinoma. 
Differential diapnosis was made at laparotomy. 

DR. MAURICE FELDMAN (Baltimore) : Dr. Schind- 
ler is to he complimented for reemphnsizinp this form of 

р. astritis. These eases offer considerable difficulty at times. 

The neoplastic forms of pastritis may be produced by 
certain forms of alcoholic pastritis, hypertrophic ulcer- 
ative pastritis, anil corrosive pastritis. 

Hypertrophic ulcerntive pastritis is a rare form of this 
affection. It produces a roentpen picture rcscmblinR carci- 
noma, from which it is difficult to differentiate. The wall 
of the affected sepment of the stomach, usually the pylorus 
portion, is prcatly thickened, produces a neoplastic typo of 
defect. On fluoroscopic examination the inflammatory mass 
often can be readily felt. The mucosal folds are markedly 
thickened nnd reduced in number. The differential diap- 
nosis is made by the presence of mucosal folds. 

Corrosive pastritis also produces a nooplaatic inflamma- 
tion, ranpinp from a superficial homon-hapic uccrosis to a 
marked shrinkinp of the whole stomach. The roentpen ex- 
amination shows a ripid, markedly swollen mucosa, the 
size of the stomach is often prcatly reduced, nnd the scar 
formation often leads to stenosis nnd pipe-like deformities 
of the pylorus. 

In the neoplastic form of alcoholic pastritis, the stomach 
is prcatly reduced in size, of smooth contour, empties with 
marked rapidity, and has all the characteristics of other 
varieties of linitis plnstica. 

I should like to .show these three varieties on the screen. 

(Slide) Here is a case of chronic alcoholic pastritis, 
showinp a typical linitis plastiea with smooth walls and 
extremely rapid emptyinp of the stomach. 

(Slide) A case of ulcer.ative hypertrophic p.astritis, 
showinp involvement of the pylorus and antrum, and two 
ulcer fillinp defects at operation proved to be a case of 
hypertrophic pastritis. 

(Slide) Another case of hypertrophic ulcerative pas- 
tritis. Operation revealed sevcr.al ulcers nnd a lai-pe defect 
in the pyloric antrum. An infiamm.ator}’ mass correspond- 
inp to this defect, was felt to roll under the palpntinp 
hand. 

(Slide) A case of corrosive pastritis in which a linitis 
type of stomach is present. Note the pipe-like deformity 
of the pylorus, nnd the two ulcer defects on the lesser 
curvature. 

DR. LEON SCHIFF (Cincinnati, Ohio) : Mr. President, 
Members nnd Guests: I feel that Dr. Schindler’s communi- 

с. ation is very important nnd timely nnd would like to .show 
two slides in connection with it. 

(Slide) This was t.nken from a patient with pernicious 
anemia in relapse, who presented this persistent defect in 
the lower end of his stomach. It w.as thoupht to he carci- 
nomntou.s, but he-cause of the reports of French observers 
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of pseudo-defects due to edema of the gastric mucous 
membrane, occurring in cases of pernicious anemia, oper- 
ative interference was deferred. Gastroscopic examination 
revealed slight nodular infiltration of the antrum sugges- 
tive of hypertrophic gastritis. The patient responded 
characteristically to anti-anemic treatment, but the X-ray 
defect persisted. He was therefore operated, and hjTier- 
ti-ophic gastritis was found to be present. 

(Slide) This is a photograph of a drawing made post- 
mortem of the stomach of a patient with clinical and 
roentgenological findings characteristic of gastric carci- 
noma. However, because of these enormous rugae, a diag- 
nosis of hypertrophic gastritis was made on gastroscopic 
examination. Microscopic sections, to our surprise, re- 
vealed carcinomatous infiltration throughout the lai-ge 
rugae. 

These two cases, therefore, show that not only may 
gastritis simulate carcinoma but conversely that carci- 
noma may simulate gastritis. 

DR. EDWARD B. BENEDICT (Boston) ; We have 
had the same experience at the Massachusetts General 
Hospital that Dr. Schindler speak.s of, in diffeientiating 
hypertrophic gastritis from carcinoma in several cases, 
but, b.v carefully evaluating the clinical history, X-ray and 
gastroscopic findings, I don’t think we have made verj' 
many mistakes. 

In the following case, however, we all made a mistake: 
A woman of forty-five complained of anorexia, vomiting 
and lo.ss of si.xty pounds in weight; when she came in she 
weighed only ninety-five pounds. The X-ray showed poor 
mucosal relief and the roentgenologist said, “If gastro- 
scopy shows surface changes, the lesion is an infiltrating 
neoplasm.” Ga.stroscopy did show a very nodular appear- 
ance with erosions. I felt the appearance was too nodular 
for gastritis alone. Operation showed an apparently 
normal stomach, but at my request the surgeon took a 
biopsy which was reported as chronic gastritis. He did a 
jejunostomy in this patient, with complete relief. 

DR. A. C. IVY (Chicago) ; Since the question of eti- 
ology has been introduced by one of the discussers and 


also by Dr. Necheles’ presentation, I should like to point 
out that several years ago we produced in dogs a hyper- 
trophy of the gastric mucosa and a superficial ulcerative 
gastritis in some instances, by injecting histamine at 
hourly intemmls, and also pilocarpine. Histamine was in- 
jected with the idea of promoting a continuous secretion 
of free acid by the stomach, and pilocarpine with the 
idea of producing continuous spasm and motility of the 
stomach. 

I mention this only to bring out the idea that a number 
of factors may be concerned in producing a gastritis. 

DR. RUDOLF SCHINDLER (Chicago): I want to 
thank all speakers for their kind interest, and I am very 
glad that so many cases were reported which show that 
this condition is not a rare one and that the differential 
diagnosis between infiltrative lesions is a difficult one. We 
need to take the case history carefully and make a careful 
X-ray examination and a careful gastroscopic exami- 
nation. 

The one case of Dr. Feldman seems to me extremely 
rare. These things have been described in the French 
literature, but I never have seen such a case. 

Dr. Sebiff, I omitted the cases in which an error was 
made in the opposite direction. They occur; I agree with 
that. 

Dr. Eusterman and Dr. Jones brought up a very im- 
portant question which I think cannot be settled in the 
final word, namely, the correlation between polyps and 
carcinoma, and between true polyps and inflammatoiy 
polyps. There is a school, especially Toennesen, who think 
that there is no difference between inflammatory polyps 
and true tumors. I think we should try to draw this line 
definitely and I think we can do this. On the other hand, 
I believe that even the inflammatory nodular ulcerative 
antral gastritis may be a precursor of carcinoma and, 
therefore, I think in these cases we should advocate early 
resection. 

Thank you very much! 


The Characteristics of the Normal Human Gastric Secretory Curve, 
Using An Improved Gastric Test Meal 

By 

CHARLES M. WILHELMJ, M.D.^'- 
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T he commonly used gastric test meals (bread, 
toast, arrow root cookies or shredded wheat 
biscuits with water or weak tea) are generally agreed 
to be far from satisfactory. The chief errors and de- 
ficiencies of the commonly used test meals may be 
briefly summarized as follows: First, their secre- 
togogue content is low; hence they do not supply a 
maximal physiological stimulus for acid secretion. 
Second, the acid secreted by the stomach is mixed with 
and diluted by an unknown amount of the fluid given 
with the test meal. Third, it is not possible to deter- 
mine the .acidity of the total secretions entering the 
stomach; the only information obtained is the acidity 
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of the mixed gasti’ic contents (me.al plus secretions). 
Fourth, it is not possible to determine the relative 
amounts of acid and non-acid secretions entering the 
stomach during the test. Fifth, when the Ewald pro- 
cedure is used, the curves are terminated at an arbi- 
trary period (one hour). Since some subjects have a 
long, slowly developing curve while others have a 
.short, rapidly developing curve, it is obvious that this 
method may fail to show the peak of the response in 
the former type of curve but may do so in the latter. 

Histamine is widely used to overcome the low secre- 
togogue content of the usual test meals but there is 
considerable evidence which suggests that histamine 
acts in an entirely different manner from the natural 
secretogogues in food (1, 2, 3). It has also been shown 
(4) that due to its unusual intensity the histamine 



530 


American Journal of Digestive Diseases 


stimulus is not controlled by the mechanism of acid 
inhibition. In this respect it is quantitatively or quali- 
tatively different from the secretogogues normally 
pre.sen't in food. It appears quite likely that histamine 
should be used only to determine whether or not the 
stomach is capable of secretory acid in response to a 
very powerful stimulus but not to study the nonnal 
secretory curve or the normal regulatory mechanisms. 

The ground meat and water test meal which is often 
used in purely experimental studies presents certain 
grave analytical difficulties, due to the digestion of the 
meat, which usually lead to contradictory and grossly 
inaccurate results (5). 

Wilhelmj, O’Brien and Hill (6, 7) developed a test 
meal consisting of a specially prepared two per cent 
solution of Liebig’s meat e.xtract containing 15 mgm. 
of phenol red per liter. When this test meal is used 
with the fractional method of gastric sampling, it 
eliminates most of the errors and deficiencies 
mentioned above. The preparation and use of this test 
meal have been described in detail in a previous com- 
munication (6) and will not be repeated here. It will 
suffice to state that when this test meal is employed, 
it is possible to determine the following factors on 
each gastric sample: (1) What proportion of the 
sample is fluid of the test meal still remaining in the 
stomach and what proportion is secretions which have 
entered the stomach. (2) The total seci-etions enter- 
ing the stomach can be separated into the acid and 
non-acid secretions. (3) The acidity of the total se- 
cretions entering the stomach can be determined inde- 
pendently of the acidity of the mixed gastric contents. 
This test meal has been used in experimental work on 
dogs for several years and has proven highly satis- 
factory and it was decided to employ it in a study of 
the secretory curve in normal human subjects. 

METHODS 

All tests were performed in the morning without break- 
fast. A small Levine tube was introduced through the 
nose and firmly taped so that its position could not change 
during the test. The length of tube necessary to pass 
through the nose and pharynx and have the tip reach to 
about midway between the xyphoid and the umbilicus was 
measured and marked for each subject. Before introducing 
the tube the nose and pharynx were sprayed with a two 
per cent Pontocaine solution. The subject was instructed 
to spit out all saliva and this precaution w'as repeatedly 
emphasized during the test. 

Three hundred cubic centimeters of the test meal to.be 
used were introduced by gravitj' by pouring through the 
barrel of a 50 cc. syringe. After introduction, the lavage 
was repeatedly (10 to 15 times) withdrawn into the 50 cc. 
syringe and re-introduced. After repeated mixing the 
lavage was withdrawn as completely as possible. This 
preliminary lavage was very important in order to be 
certain that the stomach was empty before the test wms 
started. It was not uncommon to find from 100 to 150 cc. 
of saliva, secretions or water in the fasting stomach, and 
if this had not been removed, the curves would have been 
greatly distorted. 

After removal of the lavage 800 cc. of the test meal 
were introduced by gravity, by pouring through the 
syringe barrel, and the end of the tube firmly clamped. 
800 cc. of meal was the amount used in all subjects. IThis 
amount is evidently well within the physiological limits 
since there was no complaint of fullness or distension. 
Samples (.05 cc.) were removed every fifteen minutes until 
no further contents could be obtained. Samples were re- 
moved a.s long as any contents could be obtained regard- 
less of the gross appearance of the samples, that is, re- 


gardless of whether there appeared to be any test meal 
still present in the samples or not. Before removing each 
sample the gastric contents were very thoroughly mixed 
by repeated withdrawing and reintroduction with a 50 cc. 
syringe. This mixing process was kept up for 3 to 6 
minutes before removing each sample in order to be 
certain that true aliquot samples were being obtained. 

The methods of analysis and the calculations have been 
described in detail previously (6) but it is important to 
emphasize one point in connection with these studies on 
human subjects. Hollander (8, 9, 10, 11) has shown (in 
dogs) that the pure acid secretion, before admixture with 
mucus or other non-acid secretions, is secreted at a con- 
stant value of 0.170 normal and that this value is inde- 
pendent of the rate of acid secretion. It has also been 
showi that this value is not influenced by the degree of 
acidity of the gastric contents (4). Hydrochloric acid of 
this strength is isotonic with the blood. Evidence is ac- 
cumulating (12, 13) showing that the pure acid secretion 
has the same value in the human subject and is also inde- 
pendent of the rate of secretion. Hence, in determining 
the amount of acid secretion in the gastric samples the ec. 
of tenth normal acid per 100 cc. of gastric contents woi'e 
divided by 1.7 and the value expressed as the cc. of acid 
secretion. The total secretion in the gastric sample was 
determined from the decrease in the per cent of phenol 
red. The non-acid secretion is the difference between the 
total and acid secretion. 

The amount of bile in each gastric sample was determ- 
ined by the Pettenkofer ring test. 

MATERIAL 

The present report is based on 61 complete curves on 
35 normal subjects. Several determinations (2 to 8) W’ore 
performed on 15 subjects on whom a total of 41 curves 
were obtained. The majority of the subjects were sopho- 
more medical students. None of the subjects included in 
this report had any abnormal gastro-intestinal symptoms. 

RESULTS (Figs. 1 to G) 

One of the main questions which ,we wished to 
answer in this investigation was whether repeated 
tests on the same subject W’ould show approximately 
the same type of curve each time or Whether there 
would be w’ide variations. The curves in Figs.'l to 6 
show multiple curves on 12 subjects. These curves 
have been selected to show the extremes as well as the 
common types of curves encountered in all subjects. 

One of the striking features of the experiments was 
that the maximum acidity of the gasti-ic contents ex- 
pressed as cc. of tenth normal acid per 100 cc. (clinical 
units) was in genei'al much higher than the normal 
values usually given for total acid when the usual test 
meals are used. This is shown in column 2 of the 
table where it is seen that values of 100 or over were 
common in all groups. This is due at least in part to 
the greater secretogogue effect of the Liebig’s extract 
meal. 

(A) GENERAL DESCRIPTION OF 
THE CURVES 

There are certain characteristics which are common 
to all cuiwes and these will be described under the 
following headings: 

I. T/ie Cubic Centivxetcrs of Acid Secretion Per 
100 cc. of Gastric Contents. This is the acidity of the 
gastric contents expressed in terms of the pure acid 
secretion and it is represented by the black portion of 
the columns in the figures. 

The acid secretion is usually, low in the first sample 
after which there is a fairly rapid increase. Following 
this period of rapid increase the acid secretion may 



WlLIIELMJ AND SACHS — NORMAL HUMAN GASTRIC SECRETORY CURTC 


531 


follow one of three courses: (1) It may continue to 
rise but at a progressively slower rate: (2) The rise 
may cease entirely and the value remain practically 
constant until the stomach empties; (8) There may 
be a decrease as the stomach empties. A decrease oc- 
curred in 50 per cent of the curves. 

II. The Cubic Centimeters of Non-Acid Secretion 
Per 100 cc. of Gastric Contents. The non-acid se- 
cretions include the mucus and mucoid secretions of 
the stomach itself and the regui'gitated duodenal se- 
cretions as well as any saliva which may he acciden- 
tally swallowed. The non-acid secretions are repre- 
sented by the white portion of the columns in the 
Figures. 

The non-acid secretion is usually low in the first 
sample, after which there is an even and progressive 
increase until about the middle of the curve. During 
this period the rate of increase in the non-acid se- 
cretion is often relatively less than the rate of increase 
in the acid secretion. Near the end of the curve the 
increase in non-acid secretion becomes more rapid and 
relatively greater than the rate of increase in the acid 
secretion. This terminnl increase is often veiy abrupt. 
The terminal increase in non-acid secretion is usually 
accompanied by the appearance of a positive Petten- 
kofer reaction in the gastric samples. 

III. The Acidity of the Total Secretions Entering 
the Stomach. This is iliustrated by the solid lines and 
dots in the Figures. 

The acidity of the total secretions is dependent upon 
the relative amounts of acid and non-acid secretions 
present. If no non-acid secretions were present the 
aciditj' of the secretion would be that of the pure acid 
secretion (170 cc. of N/10 acid per 100 cc.), as the 
relative amount of non-acid secretion increases the 
acidity of the total secretions decreases. 

The acidity of the total secretions may reach its 
highest value in the early part of the curve (first or 
second sample) or the peak may be postponed until 
near the middle of the cuiwe. Following the peak, 
however, there is always a progressive decrease, which 
is often very abrupt, and which continues until empty- 
ing occurs. This behavior was characteristic of all 
normal curves. The maximal value reached is variable 
and depends entirely upon the relative amounts of acid 
and non-acid secretions present. In the early part of 
the curve the acid secretion may increase with great 
rapidity and there may be only very small amounts of 
non-acid secretion present so that the value may ap- 
proximate 170 cc. of N/10 acid per 100 cc. in a single 
sample (experiments in lower third of Fig. 5). Follow- 
ing this value, however, there is always a rapid de- 
crease. 


(B) CLASSIFICATION OF CURVES 

The general characteristics described above were 
found, with minor quantitative differences, in all G1 
normal curves so that it was not possible to classify 
the curves on the basis of differences in the general 
contour. 

The most striking difference encountered in these 
normal cuiwes was the length, which varied from 1.0 
to 2.26 hours. This permitted a rough classification 
into short, intennediate and long curves. Typical ex- 
amples of each are shown in the Figures. 

A detailed study of the Cl curves showed that there 
was no constant or significant difference in the maxi- 


mum amounts of acid secretion or the acidity of the 
total secretions in long or short cui-ves. This is sum- 
marized in the table which shows the mean, tnaximal 
and minimal figures for the highest values for the vn- 
corrected acidity of the gastric contents (meal plus 
secretions) (column 2) ; the cc. of acid secretion 
(column 3) ; the cc. of non-acid secretion (column 4) ; 
the acidity of the total secretions entering the stomach 
(column 5) for curves of different lengths as well as 
for all 61 curves regardless of length. It is seen in 
this table that the highest values reached are not de- 
pendent upon the length of the curve. A long curve 
and a short curve may eventually reach the same 
maximal values and are thus related to one another as 
are a fast and a slow moving picture. of the same 
event. From this it is evident that the amount of acid 
secretion per 100 cc. of gastric content is not neces- 
sarily related to or solely dependent upon the length 
of time that the meal remains in the stomach. 

(G) A CONSIDERATION OF INDIVIDUAL 
CURVES 

Fig. 1 shows a series of 8 experiments on the same 
subject made at irregular intervals over a period of 
four months. The first 7 curves are seen to be quite 
similar. The 8th curve was characterized by excessive 
duodenal regurgitation which began during the second 




Fig. 1. 8 experiments performed on the same individual. 
Discussion in text. The height of the columns shows. the 
cc. of total secretions entering the stomach per 100 cc. of 
gastric contents. The blach •portion represents the cc. of 
acid secretion and the ivhitc portion the cc. of non-acid 
secretion. The dots and solid lines show the acidity of the 
total secretions entering the stomach expressed as cc. of 
N/10 HCl per 100 cc. The zero and -f marks repi-esent 
the intensity of the Pettenkofer reaction on the basis of 
1 to 4. Samples collected every 15 minutes. These vtsignia 
arc the same in all figures. 
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Fip. 2. 4 experiments on the same individual. Discus- 
sion in text. 

period and continued throughout the e.xperiment. 
Tliere was no nausea. It was demonstrated that the 
tip of the tube was in the mid-part of the stomach 
and had not slipped into the duodenum. It is seen 
that the most striking effect of the excessive duodenal 
regurgitation was the lowering of the acidity of the 
total secretions entering the stomach, the lowering of 
the acidity of the contents (cc. of acid secretion) was 
less striking. 

Fig. 2 shows four experiments on the same subject. 
E.xperiments 2, 3, and 4 are in good agreement. In 
Experiment 1 the subject became nauseated during 
the first IS minute period and the nausea continued 
throughout the experiment. The result of the nausea 
was a lowering of the acid secretion and an increase 
in the non-acid secretion. This same effect of nausea 
has been noted on several occasions. 

Fig. 3 shows four e.xperiments on a'subject with the 
longest curve encountered (2 to 2.25 hours). The four 
curves which were obtained at irregular intervals over 
a period of several months are in reasonably good 
agreement. This subject is a technical laboratory as- 
sistant and has been observed over a period of nearly 
one year, and there is nothing to suggest the slightest 
abnormality in his gastro-intestinal function; hence, 
this long type of curve must be considered as entirelj’ 
normal. However, as shown in the table, only 3 



Fig. ,1. 4 experiments on the same individual. Discus- 
.sion in text. 


subjects out of the 35 had curves of this extreme 
length. 

Fig. 4 (upper third) shows four e.xperiments on the 
same subject which are in good agreement. The 
middle third shows two experiments on the same 
subject in which the second e.xperiment shows a defi- 
nitely higher acid secretion than the first. A possible 
explanation of this finding will be mentioned later. In 
the lower third are shown two experiments on the 
same subject which are in fair agreement. 

Fig. 5 shows two experiments on each of three 
subjects. The subjects shown in the upper and middle 
thirds show good agreement between the duplicate 
curves and no special comment is necessary. The 
curves on the subject shown in the lower third are 
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Fig. 4. Upper third. 4 experiments on the same indi- 
vidual. middle and lower thirds. 2 experiments on each 
of two individuals. Discussion in text. 


interesting. In both e.xperiments the acid secretion in- 
creases rapidly during the early part of the cuiwe and 
during this period the non-acid secretion is very small 
in amount. In both cuiwes this results in one or two 
samples in which almost no non-acid secretion is 
present and in which the acidity of the total secretions 
reaches a value approximating the acidity of the pure 
acid secretion (170 cc. of tenth normal acid per 100 
cc.). Following this, however, the non-acid secretion 
begins to increase relatively more rapidly than the 
acid secretion with a resulting rapid fall in the acidity 
of the total secretions. 

Fig. G (upper third) shows two experiments on the 
same subject in which the emptying time is decidedly 
different (1.5 hours in experiment (1) and 1.0 hour 
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Fig. 5. upper, middle and lower thirds show two ex- 
periments on each of three individuals. Discussion in text. 


in experiment (2). It is interesting to note that in 
spite of the difference in the lengths of the curves the 
maximal amount of acid secretion present as well as 
the acidity of the total secretions is not materially 
different. It simply requires longer for the maximal 
value to develop in the long curve than in the shoi't 
curve. A somewhat similar but less marked example 
is shown in the lower third of the figure. In the 
subject shown in the middle t/iitd of the figure the 
second curve is rather definitely lower than the first. 

DISCUSSION 

There is considerable variation in the curves of 
different normal individuals but when multiple curves 
are obtained on the same individual the agreement is 
usually quite satisfactory. The number of samples ob- 
tained from the same subject usually does not vary by 
more than one fifteen minute sample. (The subject 
shown in the upper third of Fig. C shows the greatest 
variation encountered in this series'). The cubic centi- 
meters of ncid secretion per 100 cc. of gastric contents 
is usually quite constant in the same individual. The 
amount of non-acid secretion which regurgitates from 
the duodenum into the stomach is one of the most 
variable factors encountered when multiple curves are 
obtained on the same individual, and this in turn 
causes corresponding variations in the acidity of the 
total secretions entering the stomach. 

The increase in the non-acid secretion and the fall 
in the acidity of the total secretions entering the 
stomach, which become most pronounced near the end 
of the curve, are primarily due to the regurgitation of 
duodenal secretions into the stomach. The acidity of 
the gastric contents is to some e.xtent independent of 
duodenal regurgitation and is controlled primarily by 
the mechanism of “acid inhibition” which operates to 
decrease the amount of acid secreted as the acidity of 


the gastric contents rises. The relative roles played 
by duodenal regurgitation and acid inhibition in the 
human subject will be demonstrated in a future paper. 

During the course of these studies an interesting 
obsei'vation was made regarding the effect of mild 
acute alcoholism on the gastric secretory curve. In 
four instances the subjects stated that they were 
suffering from a mild “morning after” complex. Three 
of the subjects had had one or more curves obtained 
under normal conditions. The “morning after” curves 
varied definitely from the previous normals, the most 
striking differences being an increase in the amount 
of acid secretion and a decrease in the amount of non- 
acid secretion with a consequent elevation of the 
acidity of the total secretions. There was no nausea 
while the experiments were in progress; otherwise 
there would probably have been a marked increase in 
non-acid secretions. 

In attempting to establish the maximal and minimal 
values for the normal gastric secretory curve one is 
confronted by several unknown factors. For example, 
will the rvalues obtained on a group of normal sopho- 
more medical students be the same as the normal 
values in the social group which contributes the free 
clinical patients in any large urban center? Aside 
from the age factor, the medical student is living a 
more or less harried life of stress and strain which is 
entirely different from the life of the average free 
clinic patient who comes from a social stratum which 
has largely cast aside individual responsibility and 
expects the government to support and protect him 
and his offspring. Unpublished experiments performed 
a few years ago indicate that the noi'mal values in the 
free clinic group may be considerably lower than in a 
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Fig. 6. Uppei’, middle and lower thirds show two ex- 
periments on each of three individuals. Discussion in text. 
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group of medical students. Hence, it is quite possible 
that the normal curves published in this paper are 
normal only for the type and class of individuals 
studied. The high incidence of duodenal ulcer in pro- 
fessional men and business executives indicates that 
this concept may be more than idle fancy. 
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DISCUSSION 

DR. FRANKLIN HOLLANDER (New York): Mr. 
Chairman: The first attempt at the use of a dilution indi- 
cator, so far as I know, was made back in 1S9G. During 
the forty years which have intervened between then and 
now, nobody has devoted himseif as assiduousiy to the in- 
vestigation of the dliution indicator technique as has Dr. 
AViihclmj, nnd I think ho is to be very strongiy commended 
for his persistence. 

Some of the coneiusions which he has arrived at by the 
use of this technique, he has presented today. These con- 
clusions are extremely important, hut from some of the 
work whicli we liave been doing in our own laboratory 
during the last year nnd a half, we have reason to question 
the validity of some of these conclusions. I should like to 
show you .some of the evidence on which I base this state- 
ment. 

About a ye.ar ago Doctors Penner and Bnnde.s, working 
in our laboratorv', started some work with phenol red as a 
dilution indicator. These studies on humans, in which an 
alcohol test-meal was used, were followed through much 
as arc Dr. T\’ilhclmj's experiments, but the results were 


very surprising to us and not entirely explicable at that 
time. We therefore decided to discontinue tiie study with 
human subjects and to take up the work on dogs, which 
would permit our going into more varied and extensive 
work than we could with patients. 

(Slide) We repeated the alcohol test meals with dogs 
and got results which are typified by the graph of this 
particular experiment. The broken linos represent chloride 
and acidity as observed on each specimen directly. When 
these results are corrected for dilution by the test-meal, 
we get the curves represented by the unbroken lines. ' 

Let me limit my discussion to the chloride concentration, 
to simplify matters. You observe that the chloride con- 
centration in these experiments, on correction, rose to 
values as high as 3B0 millimols per liter, which corres- 
ponds to a value of well over 1200 milligrams per hundred 
cc. (600 milligrams, or 165 millimols, corresponds to the 
isosmotic value) . In fact, practically all the values in this 
experiment wore above 165. Since every one of our ex- 
periments gave similar results we were forced to conclude 
cither that an extremely hypertonic solution, of which wo 
have hitherto been ignorant, is formed somewliere in tlie 
gastro-intestinal tract, or else that a considerable amount 
of water and alcohol was absorbed in the course of these 
experiments. Such absorption would introduce a consider- 
able error in our estimations of the chloride concentration 
of the gastric secretion. 

(Slide) We therefore repeated these experiments using 
a test-mea] of water and phenol red, and our chloride 
values are almost all above 165mM, as with the alcohol 
test-meals. 

(Slide) We then went back to Dr. Wilhelmj’s papers 
and studied them more carefully than we had ever done, 
and we found two whole sets of experiments in whicii lie 
obtained similar results. The graphs on this slide arc 
made up from one of his experiments. You will observe 
that here also the chloride values rise persistently above 
165mM, thus forcing us to the conclusion that water ab- 
sorption was occurring in all of these experiments with a 
hypotonic test-meal. In order to verify this conclusion, 
(slide) we next performed experiments inth isotonic test- 
meals, containing sodium chloride at a concentration of 
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165 millimols. In such experiments the calculated chloride 
concentrations never rose above a value of 175mM, as is 
illustrated by this chart. Since the use of an isotonic test- 
meal probably minimizes the absorption of water, and 
since it definitely eliminates the abnormally high chloride 
values, we feel that these experiments are also indicative 
of a connection between the two phenomena. 

Consequentlj', if it be true that the small amounts of 
water absorption which are taking place in the stomach 
give us such erroneous results, it must be concluded that 
any generalizations which are drawn from experiments of 
this kind are open to serious errors and therefore to grave 
suspicion. The results of these investigations will be 
published shortly in detail. 

DR. CHARLES M. WILHELMJ (Omaha): In reply 
to the comments upon Dr. Sach.s’s statement that we have 
found considerable variation in different norma] subjects, 
that is quite true, and it has been rather difficult for ns 
to say just what constitutes a normal curve. We arc at- 
tempting at the present time to establish that, but one 
thing which has been very hopeful is that we find when 
multiple determinations are done upon the same human 
subjects, they agree surprisingly well. 

It may be possible later on to delineate the limits of the 
normal cur\’e. We have found in general that the student 
group which we have reported on are rather higher than 
people who make up the clinic group, those who have 
minor ailments and no gastro-intestina! complaints. 

As to the point made by Dr. Hollander, regarding water 
absorption, we, too, of course, observed this a long while 
ago. Up to the present time I have studied somewhat over 
a hundred dogs, using this test meal and we have done 
probably in the neighborhood of eight or nine hundred de- 
terminations, and this mechanism of water absorption is 
rather uncommon. Some animals show it all the time 


while in others it may never bo seen. Up to the present 
time we have studied only one human subject who showed 
this phenomenon. 

I do not agree that that is to be looked upon as an error. 
I believe that small amounts of water are always being 
absorbed from the stomach ; that it is a normal physiologi- 
cal process. Ordinarily, however, when this method is 
used, absorption of water is masked when sufficient quanti- 
ties of non-acid secretions enter the stomacii. I am in- 
clined to look upon it as a physiological mechanism and 
not as an error. 

I have quite recently classified this as one type of hyper- 
acidity in which the acidity of the total secretions entering 
the stomach is elevated way above the normal value due 
to water absorption. If you were not using the phenol red 
method, you would never detect that, never know it oc- 
curi'cd, so I am inclined to put an entirely different inter- 
pretation upon it than Dr. Hollander did. 

DR. ADOLPH SACHS (Omaha) : The Liebig’s extract 
meal is at present a research method and of more value in 
selected clinical cases. We hope to modify it for general 
clinical use. It gives valuable information on acid in- 
hibition and duodenal regurgitation that no other meal 
gives. It has definite value in selected cases and may indi- 
cate the ulcer groups. It tells us of the hyper- and hypo- 
acid groups. 

Secretory cur'ves are variable in different individuals 
but are surprisingly constant in the same individual. 
There is some difficulty in establishing normal values. Our 
student group ran high but this is our potential ulcer 
group of highly organized individuals. Our colored group 
ran much lower and also our outpatient clinic group. 

I feel that this meal is going to prove of even greater 
value ns our methods are improved and simplified. 
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W E had the opportunity several years ago, to study, 
foi' a short time, a patient who, in good health tit 
the time, had been operated several years before for a 
low intestinal obstruction. At operation so much in- 
testinal distention must have been present that the 
surgeon performed a high jejunostomy instead of an 
intended ileostomy. We fitted a small rectal tube with 
a balloon for retention in the gut, and were thus able 
to collect the contents of the proximal portion of the 
jejunum. By intubating the upper duodenum in the 
usual manner and administering glucose meals orally, 
we were able to study simultaneously the behavior of 
such solutions at the upper duodenum and jejunum. 
Based on these observations, in a discussion of a paper 
by Abbott, Karr and Miller (1) in May, 1937, before 

*Frow the Medical Hesearch Laboratory, Samuel S. Fels Fund and the 
GastrO'Intcatinal Division. 'MetUcal Service I, Mt. Sinai HoispitaL 
Kcad at the Annual 1039 Session of the American Gnstro-EnferoIocJeal 
Association at Atlantic City. 


this Society, we (2) expressed the opinion that the 
duodenum and upper jejunum are far more important 
as dilution sources for hypertonic glucose than is the 
stomach. Table A illustrates the result that prompted 
such a conclusion. It was seen that in a 15-minute 
period after the ingestion of 250 cc. of a 36.5% 
glucose, the concentration in the stomach was de- 
creased to 25,6% and that the volume was increased 
from 250 cc. to 285 cc. The fact that in the first 15- 
minute period the range of glucose concentration lay 
between 25.6% and 36.5% points to this as the 
probable peak of gastric volume. Our previous ex- 
periments have indicated that gastric emptying in this 
range is very slow (3). That this was true can be de- 
duced by an estimate of the glucose recovered through 
the fistula. Assuming that the rate of absorption from 
the duodenum and upper jejunum remains fairly 
constant, the rapid increase in total glucose recovered 
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in the first three 15-minute periods can be taken as 
a measure of the inverse relation between gastric 
glucose concentration and gastric emptying. The 
glucose recovered at the fistula during these periods 
was G.9 gms.; 16.2 gms. and 26.7 gms. respectively. 

Since we were unable to study the problem in this 
patient in reliable quantitative fa.shion, and since our 



modern Ale.vis was as uncooperative as his famous 
predecessor, we abandoned further studies on him. 

.A.bbott, Karr and Miller (1) have recommended the 
use of a three-lumen tube furnished with two balloons 
for intestinal absorption e.xperiments. They believe 
that in studying absorption in segments of the small 
intestine isolated between two balloons, an objective 
measurement of the process per se can be obtained. 
Groen ( 1 ) in her studies of intestinal absorption em- 
ployed the double lumen tube. She used one lumen for 
the tip and balloon, and perforations in the second 
lumen just above the balloon for the intestinal instilla- 
tion and subsequent extraction of the test substances. 

By modifying the three lumen tube to meet the 
needs of our experiment, we have been able to study 
the absorption and dilution of sugar solutions in 
the stomach alone and in combination with varying 
lengths of small intestine. 

.-Vfter numerous preliminary experiments, we settled 
upon the following tube arrangement; To lumen 1 of 
the three-lumen Jliller-Abbott tube we attached a 
perforated bucket. In the same lumen for a distance 
of four inches above the bucket we placed three or 
four perforations. Lumen 2 carries the perforations 
for the balloon. (See Fig. 1), Above the balloon, in 
the wall of the third lumen, are three perforations an 
inch apart. The compartments in the three-lumen tube 
are not of equal size. We selected the largest for the 
third lumen because through this the intestinal con- 
tents were to be recovered. To lumina 1 and 3 con- 
stant suction equal to about 70 cms. of water was ap- 
plied throughout the experiments. A mercury mano- 
meter was inserted in the circuit to be certain that our 
suction was constant. The advisability of collecting 
the material beyond the balloon became evident in 
preliminarj' e.xperiments and will be discussed later. 
(See Photograph) 

In order to study absorption of the glucose in the 
various segments, as well as to have some easily de- 
tectable indicator to discover any leakage beyond the 
occluding balloon, we added phenol red to the te.st 
meal. Fenner. Hollander and Saltzman (5) have shown 


that this dye is not adsorbed or absorbed by the 
human stomach. We (6) have confirmed their report. 
While our results indicate that there is a small amount 
of absorption or adsorption of this dye by the duo- 
denum, it has not interfered with its usefulness in our 
present experiments. It has also served as an excellent 
indicator of the rapid shift that can be made by the 
duodenum from water excretion to water absorption. 
This dye was added to the test solutions in concentra- 
tion of 2 mgms. per 100 cc. 

We used a different approach to study the behavior 
of various intestinal segments. Since we do not know 
how long intestinal contents are normally retained in 
any one segment, we considered it more physiological 
to introduce the test substance at the proximal end 
of the intestinal segment to be studied, allow it to 
progress unhampered through the intestinal segment, 
and to collect the material from the distal end of that 
segment. This was accomplished by the use of a four- 
lumen tube. These tubes were made from our specifi- 
cations by The George P. Pilling and Son Company, 
Philadelphia. By using an 18 F. (outside diameter 6 
mm.) instead of the 16 F. (outside diameter 5-1/3 
mm.) of which the three-lumen IMiller-Abbott tube is 
constructed, we increased the outside diameter only 
2/3 mm. and were able thereby to have the additional 
compartment. Three lumina are identical with those 
described for the three-lumen tube. The wall of the 
fourth lumen is perforated above the balloon at a 
distance equal to the length of intestine to be studied. 
A small metal plug was inserted just distal to the last 
perforation in the fourth lumen. This plug serves two 



1. Suction from tip of three-lumen tube. 2. To the bal- 
loon. 3. Suction from above balloon. A. Mercury Mano- 
meter. B. and C. Bottles providing .suction. D. Three- 
lumen tube to duodenum. E. Single-lumen tube to stomach. 
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bated with two tubes; one, the three-lumen tube as de- 
scribed above; and the other, the usual single-lumen tube 
employed for gastric analysis. The duodenum was intu- 
bated with the triple-lumen tube by the usual technique. 
Duodenal intubation was determined by fluroscopic ex- 
amination. When the tip of the tube was in the second 
portion of the duodenum, the balloon through lumen 2 
(see Fig. 1) was inflated with 15 cc. of air. This permitted 
the tip to be carried along rapidly to the desired location 
in the intestine by peristalsis. When the balloon reached 
this point, it was further slowly inflated with 30-35 cc. of 
air, the inflation being kept just below that amount which 
caused abdominal pain. In these studies, the attempt was 
made to advance the balloon so that its proximal edge was 
just beyond the duodenal jejunal junction. The position 
was determined fluoroscopically, and the tube then made 
taut by traction at the mouth, to make certain no slack 
remained in the stomach. Then the tube was fixed firmly 
at the lips with several pieces of adhesive tape. If these 
precautions are not taken, there is likely to be gastric 
slack which may cause the balloon to be carried too far 
during the experiment. 

Studies were done using hypertonic solutions of glucose 
about 40% and 130'c. The latter was chosen because 
Magee and Reid (7) reported 13.5% glucose the best con- 
centration for intestinal absorption. Studies were also 
done with solution around isotonicity (5.47o) and hypo- 
tonic (about 2% ) glucose solutions. In the study of the 
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Chart 1 


purposes: it facilitate.s locating the perforations in 
this lumen by X-ray and stops the lumen distal to the 
perforation, so preventing any loss of the test fluid in 
the blind end. With the tube in place, suction was ap- 
plied through the perforations above and below the 
balloon while the test substance was instilled at the 
desired rate through the perforations in the fourth 
lumen. The test material traversed the segment of 
bowel isolated between the perforations through which 
it was instilled and those above the balloon where it 
was withdrawn by the constant suction applied to this 
lumen. In the flask receiving the material from lumen 
1, a small amount of calcium oxide is placed. This 
changes any phenol red in this material to the alkaline 
(red) form, and thus acts as an indicator of leakage 
beyond the balloon. 

We are limiting ourselves here to the behavior of 
various concentrations of glucose in the stomach alone, 
in the stomach and duodenum when instilled into the 
stomach, and in the duodenum alone when instilled 
directly into its proximal end. When the whole gastro- 
duodenal segment was studied, we placed a second, 
single-lumen tube in the stomach through which we 
made our gastric instillations and e.xtractions. 

EXPERIMENTAL METHOD 

Patients with no organic disease of the gastro-intestinal 
tract were seleeted. In studying the gastro-duodenal 
segment, the patient, after an overnight fast, was intu- 
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foinplcti.' paftro-Juodonal segment, with both tubes in 
place, suction was applied to lumina 1 and 3 for a fifteen 
minute period in order to collect the fasting sample. At 
the end of this period, the stomach was emptied through 
the gastric tube and the specimen retained for analysis. 
The ga.stric tube was then slowly withdrawn to the 55 cm. 
mark and reintroduced for two or three cms. so that the 
tip was just beyond the cardia. The test meal (250 cc.) 
containing the glucose and phenol red was then introduced 
into the stomach. IVe used this method to introduce the 
meal so that the patient would be spared any unpleasant- 
ness, especially from the dOCi glucose solutions. By bring- 
ing the tip of the tube near the cardia, the meal had a 
good opportunity to spread over the entire gastric surface 
and so simulate natural ingestion. As the meal was intro- 
duced into the stomach, fresh flasks were attached to the 
lumina through which we were applj-ing suction. At 15 
or 30 minute intervals, from the beginning of the instilla- 
tion of the meal, depending on its concentration, the 
stomach was emptied as completely and as quickly as 
possible; the recovered volume was measured and mixed; 
10 cc. retained for analysis; and the remainder returned 
immediately to the stomach. The recovery from the duo- 
denum through lumen 3 was fractionated into similar 15 
or 30 minute samples. This fractionation continued until 
the stomach was empty, while collection from the duo- 
denum procc-eded for a half-hour after the stomach was 
empty. The gastro-duodcnal segment was then lavaged by 
successively administering 3 — 250 cc. portions of normal 
saline orally at half-hour intervals, while continuous 
suction was applied as before. The first lav.age fluid usu- 
ally appeared at the suction point within 6 minutes. This 
was recognized by a rapid flow of -fluid through lumen 3 


in contrast to a period of practically no flow. The lavages 
were collected separately and collection continued for 30 
minutes after the ingestion of the last lavage. The ma- 
terial from lumen 1 was collected in one receptacle until 
the beginning of the lavages. If any phenol red was de- 
tected in this material, the experiment was discarded. 

On another day, after collecting the fasting gastric and 
duodenal specimens as previously described, the glucose 
meal was introduced directly ‘ into the upper duodenum 
through the proper compartment of the four-lumen tube 
(see Fig 2). The meal was instilled at the rate of ap- 
proximately 16 cc. every 6 minutes, with a Murphy drip 
bulb used intermittently to regulate the flow. In these 
studies, we used the 2 %, 5.49e, 13% and 23% glucose 
solutions. The collection by suction from the lower end of 
the duodenum was fractionated somewhat dilTerently from 
that described above. The first fifteen-minute specimen 
following the introduction of the meal was collected sepa- 
rately. With stop-watch control two half-hour specimens 
were collected, instillation of the test meal continuing 
throughout these periods. After this, all the duodenal 
material was collected in one specimen, the collection con- 
tinuing for thirty minutes after completion of the duo- 
denal instillation of the meal. Lavages were then carried 
out as described. All fluids were introduced into the duo- 
denum at or near body temperature. 

On other days, the absorption and dilution by the 
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stomach alone of glucose solutions similar to those used 
in the preceding experiments were studied. The method 
here employed was that used previously (8). After an 
overnight fast, the stomach was intubated with two duo- 
denal tubes. One was passed to the duodenum in the usual 
manner, while the second remained in the stomach. 
Through the duodenal tube olive oil was instilled at the 
rate of 50 to GO drops per minute. This usually produced 
very rapid complete pyloric closure. The stomach was 
completely emptied in all positions. About 5 minutes after 
the duodenal instillation of the oil was started the test 
solution of glucose and phenol red was introduced by 
gravity through the gastric tubes and allowed to remain 
for 30 minutes. The stomach was then emptied in all po- 
sitions through the gastric tube and lavaged with three 
portions of 250 cc. of distilled water around body temper- 
ature, which was administered and removed through the 
gastric tube. The volume of each sample was measui-cd 
and analysis done for phenol red, glucose and chloride. 
Phenol red was determined by the method of Hollander 
(9) plus the additions suggested by Wilhelmj (10) and 
ourselves (6). 

We found that alkalinization with calcium oxide tvas 
unnecessary for the determination of phenol red in the 
duodenal specimens, since the calcium oxide combined with 
the bile acids without effecting much change in pH. We 
found that the pH of the intestinal contents as collected 
from the lower end of the duodenum ranged between pH 
G.5 and 7.8 and that we could obtain complete precipitation 
of the bile material without preliminary neutralization. 

Glucose was determined as follows; 

A preliminary' approximation of the concentration in 
each sample was made by the u.sual method with Bene- 
dict’s solution. On the basis of these values, the samples 
were diluted to contain approximately 100 mgms. per 100 
cc. This diluted solution was precipitated with sodium 
tungstate and sulphuric acid and the filtrate analysed by 
the Folin Wu method. 

Absorption or excretion of water was gauged by the 
change in concentration of the phenol red in the duodenal 
contents as compared with that at which the dye reached 
the duodenum. 

Total chloride was determined by the Wilson and Ball 
(11) method. 

ANALYSIS OF DATA AND DISCUSSION 

1. Absorption of Glucose by Stomach and Duo- 
denum Acting as a Unit. 

That the duodenum plays an important part in the 
absorption of glucose is rather widely accepted. Omi 
(13) and Frey (14), in the dog, and more recently. 


Abbott, Karr and Miller (1), in human subjects, 
support such a concept. Nagano (12) from his studies 
in vella-fistula dogs concluded that sugar was resorbed 
relatively more rapidly in the upper portion of the 
intestine than water. On the other hand. King, Arnold 
and Church (15) found in dogs that glucose was ab- 
sorbed more rapidly in the jejunum than in the duo- 
denum and ileum. Our results indicate that the duo- 
denal function is remarkable in that it can shift 
rapidly from an actively absorbing mechanism to just 
as actively a secreting one. The question of absorption 
or non-absorption of glucose and water by the duo- 
denum is, we believe, dependent purely upon the con- 
centration of glucose instilled into the stomach. We 
found in the case illustrated (Charts 1 to 4) that 
when 250 cc. of a 2 % glucose solution rvas instilled 
into the stomach. 4.14 gms. were absorbed by the time 
the lower duodenum was reached. With an isotonic 
solution, 7.57 gms, were absorbed; with 12.8% so- 
lution, 4.1 gms.; and with a 38.8% solution, the ab- 
sorption was 17.4 gms. These represent respectively 
82.8%, 54.3%, 12.8% and 17.9% of the total amount 
of glucose instilled. 

Using the stomach and duodenum as a complete 
segment, we saw no constant rate of absorption per 
unit time independent of concentration or total glucose 
as described by Cori (16) for the whole intestinal 
tract for the rat, or Trimble, Carey and Maddock (17) 
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for the dop. -We did not see either an increasinp rate 
of absorption with increasinp concentration as de- 
scribed by Ravdin, Johnston and Morrison (18) for 
the isolated intestinal loop in the dop, or London and 
Rolozowa 1 19 1 for larger intestinal segments, or more 
recently by Abbott, Karr and Jliller (1) for isolated 
small intestinal segments in man. Finally, we did not 
find the concentration of 18.5'^ glucose to be the ideal 
concentration for absorption as described by Magee 
and Reid (7) for rats. 

The quantity absorbed per unit time agrees mo.st 
clo.scly with that found by Omi (13) who obtained the 
highest rate of absorption of glucose in vella-fistula 
dog.s with concentrations close to isotonicity. For con- 
centrations around 40^;, when calculating the amount 
of intestinal ab-sorption from a complete gastro-in- 
testinal segment, one must consider the factor of 
gastric absorption because at these concentrations 
considerable amounts of glucose can be absorbed by 
the stomach. Sec Table XI. 
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Both in man (8) and dog (20) we have shown that 
giuco.se can bo absorbed by the stomach in consider- 
able amounts from solutions of high concentrations. 
IVe were unable to detect in man any appreciable ab- 
sorption by the stomach of glucose from concentra- 
tions below By studying the glucose absoiqilion 

in the stomach alone and in the stomach and duo- 
denum combined, our data show that when glucose is 
in.stillcd into the stomach in high concentration (40';f) 
and allowed to empty naturally, appreciable amounts 
of glucose are absorbed by the stomach, while the duo- 
denum tends to act largely as a diluting organ. For 
e.'c.ample, when 2.">n cc. of a 38.4'r g'luco.se solution was 
r.-tained in the stomach of patient J. G. for a half 


hour, 8.33 grams were absorbed, and a volume of 300 
cc. was recovered. On another day when a 3S.2(c so- 
lution was instilled into the stomach and collected 
from the lower duodenum, a volume of 777 cc. was re- 
co%-ered, and a total of 7.3 grams of glucose had been 
absorbed, even though the latter e.vperiment lasted a 
longer time. 

2. Dilution of Glucose Solutions and the Absorp- 
tion of Water by the Stomach and Duodenum. 

Ravdin, Johnston and Jlorrison (21), following the 
introduction of concentrated glucose solution into the 
stomach of the dog, found a very active diluting 
mechanism. We did not find this to be the case for the 
human stomach. The great difference in the diluting 


Table III 



R.R. 

Mo. 61 




J 


Lul_ 

11 , 6 *. Ctluco 

itiil 

jL£- 



stomach 

Duodenum 

Total Vol. 


V’ 




■* 



O, J 

G’ 

,1 





TaiI 

‘1 





fi OS 

10 \ 




ju3r 

£4 74 



13 

179 

1JJ9 

1.36 

471 

ITI 

t to 

136 1 076 

173 

9 14 

8 to 


37 63 


333 

30 

41 

1 06 

043 

600 

34 

3 64 

1339 0 63 

COS 

3 64 


sets! 3 79 

40 63 



43 

4 

013 

004 




47 1 0 *6 

0 4* 

3 41 

361 

lirofl 3 99 

3140 

4«3 

90£ 

60 

0 






« 1 0 S6 

063 

1 40 

0.16 

11 0) 1 OM 

1701 

901 

30t 








eul 0 07 

ais 

004 

oee 












3ie] oo 


OO 













iioS 00 


00 


1 






Ulucaei 

Fblti'^V P.i4 

Velunr 

Civtn 

S£ Otn. 

9 0 Pt(nj 

esere 

R/rcrvtred 


4 41 men 

soece 


167 t f.) 

(36 4 


Absorbtd 

4.1 (14. 
tit t%) 


-£9£ee 

• T*t«l nOoM- 7Cl- 

Glbioat 




mechanism of the duodenum as compared with the 
stomach is best seen from actual figures involving 
similar time periods. Thus 250 cc. of a 40% glucose 
instilled and retained in the stomach of patient J. G. 
yielded 324 cc. at the end of an hour.' A meal of 250 
cc. of 38.2% glucose at another time showed 215 cc. 
in the stomach at the end of an hour while 612 cc. had 
been collected from the lower duodenum; a total of 
727 cc. 

A 14% glucose meal of 250 cc. retained in the 
stomach for one hour yielded a volume of 278 cc., 
while after a meal of similar volume and concentration 
with pylorus patent, 190 cc. were retained in the 
stomach and 212 cc. were yielded from the duodenum; 
a total of 402 cc. in the same time period. 

One sees then what an active dilution mechanism 
the duodenum possesses. Table I to IV give the actual 
figures, and Charts 1 to 4 graphically illustrate this 
mechanism. 

Chart 5 illustrates in curve form the total volume 
changes occurring after glucose meals of various con- 
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centrations. With the 12.8«^ glucose somewhat over 
t\rice an isotonic solution, twice the volume of instilled 
meal was recovered. Although the volume after 38.8% 
glucose meal was much greater (1103 cc.) about 4.5 
times the instilled volume — it is obvious that no linear 
relationship between concentration and volume re- 
covery e.xists. For such a linear relationship to be 
present we would have had to recover approximately 
1700 cc. after the 38.8% glucose meal. We could not 
show any square root relationship of concentration 
either to absorption or to volume recovered, as re- 
ported by Arrhenius (22). 
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OSMOTIC PRESSURE IN THE LOWER DUO- 
DENUM AFTER VARIOUS CONCENTRA- 
TIONS OF GLUCOSE SOLUTIONS 
PLACED IN STOMACH 

Karr and Abbott (23) have shown that the only 
significant osmotically active solutes in the fasting 
intestinal contents are the chloride and bicarbonate 
salts. They presented data showing the close approxi- 
mation between the sum of the chloride and bicarbon- 
ate ions and , the total base. On this basis they pro- 
duced a sufficient approximation of the osmotic pres- 
sure of fasting intestinal contents by multiplying the 


sum of the chloride and bicarbonate ions, expressed 
as milli-equivalents per liter, by two, to obtain the 
milliosmoles. \Wien glucose is present the osmotic 
pressure may be expressed as 2 Cl" plus 2 HC03- plus 
glucose all in milli-equivalents per liter. For our calcu- 
lations we have not determined bicarbonate, and be- 
lieve, as Groen does, that for practical purposes this 
may be ignored. Even if we take the average of the 
duodenal bicarbonate figures reported by Abbott, Karr 
and Miller (1), it would add 2.1 milliosmoles per 100 
cc. to our figures and would not materially alter our 
present findings. 

Chart G shows the osmotic pressure calculated for 
the patient illustrated, on the basis of 2 CP plus 
glucose. The fasting duodenal contents were always 
very slightly hypotonic (23-25 milliosmoles per 100 
cc.), even if the 2.1 milliosmoles per 100 cc. of bi- 
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cai’bonate were added. Following instillation of a 2% 
glucose solution into the stomach there was a close 
appro.ximation to isotonicity, the concentration of 
chloride being slightly depressed early with the replace- 
ment by glucose. The same was true when the isotonic 
glucose was instilled, but this time there ivas a greater 
temporary replacement of chloride by glucose in the 
duodenum. Following instillations of 12.8% and 38.8% 
glucose solutions, the osmotic pressure in the lower 
duodenum remained above isotonicity. The reciprocal 
shift of chloride and glucose concentration is clearly 
illustrated — findings similarly described by Abbott, 
Karr and Miller (1). It is interesting to note that al- 
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lliouph the lower duodenal contents, following the 
instillation of 2% and 5% glucose solutions into the 
stomach, wei-e practically isotonic throughout the 
perio<l of study, yet after giving 2% glucose 130 cc. of 
water were absorbed, while almost the same volume 
ns that of the stomach meal was recovered after the 
isotonic glucose. From this we may deduce that water 
is aiiiircciably absorbed by the duodenum only when 
solutions reach it in hypotonic state. This is supported 
by comparing the osmolar concentration in the 
■stomach following the 2% and 5% meals. Table V 
shows that following the 2% glucose meal the gastric 
contents wore hypotonic until the stomach was com- 
jiletely empty. The proximal duodenum, therefore, re- 
ceived hypotonic solutions throughout the test period. 
Here water was rapidly absorbed so that the duodenal 
contents were isotonic when they reached the lower 
duodenum. After a 6.5',o glucose meal the gastric con- 
tents remaining so much closer to isotonicity through- 
out the test period reached the duodenum in that state, 
so that little if any water absoi-ption took place. 

I’altie of Phenol Red Indicator. 

Unfortunately, phenol red is absorbed or adsorbed 
to a slight degree by the duodenum and cannot, there- 
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fore, be used as an absolute standard against which to 
measure absorption of water. It is, nevertheless, of 
considerable aid to illustrate such absorption graphi- 
c.nlly. Further, it is of inestimable v.alue in detecting 
any Ic.akagc of fluid beyond the balloon during the 
time of the experiment. 

Charts 1 to -1 illustrate the changes in concentration 
of phenol red obseiwed. Thus, after the 2% glucose 
meal, one sees the marked concentration of phenol red 
in the duoden.al samples. After the isotonic glucose 
meal the duodenal concentration was at no time 
greater th.an the origin.nl me.nl, although the fact that 
the duodenal concentration at 30 minutes e.xceeds even 
the gastric concentration at 15 minutes, suggests that 
a little water absorption might have f.nken phnee be- 
tween the 15 and 30 minute period. Following me,nls 
of 12.SU. and 3S.SS^ glucose, the phenol red concen- 
tration in the duodenum .always indicated a diluting 
proce.«s. 

DEHAVIOn OF GLUCOSE SOLUTION'S WHEN 
INSTILLED DIRECTLY INTO THE 
PROXIMAL DUODENU.M 

In these studies we have limited ourselves to so- 
lution.- of 2C^ to SC', to S.-ifJ, and 13^^ to 15%, 


and 22% to 24%. With the four-lumen tube in 
place they were instilled intermittently, as described, 
through lumen 4 (Fig. 2) and collected through lumen 
3. When glucose solutions up to 16% concentration 
were instilled into the duodenum at the same rates 
there appeared to be a direct relationship between the 



amount of glucose absorbed and the concentration in- 
stilled. This relationship was apparent and not real, 
because in concentrations below 15% under the con- 
ditions of our e.xperiments, practically all of the avail-, 
able glucose was absorbed during the time of the 
experiment. When a real excess of glucose became 
available, as in the experiment with the 23.3% glucose, 
the apparent relationship of .absorption to concentra- 
tion dis.appe.ared (T.ables VI-IX). Data such as those 
might lend support to the results of Magee and Reid 
who found 0.75M (13.5%) the optimum concentration 
for absorption in the intact gastro-intestinal tract of 
the rat and cat, and also for the rabbit when instilled 
into the duodenum. 

Thus in Table X we find the following relationship 
of concentration and grams absorbed : 


Table X 


Cone. GIuco'c 
InstlllfHl 

♦Jr Glucose 
Absorbed 

Crnms 

Glucose 

Abiorbcfl 

Gms. Glucose 
Absorbetl Cone, 
Glucose 
Instilled 

2.8<:c 

08.7 

G.91 

2.47 

4.4':c 

OD.O 

I0.B9 

2.47 

14.47r 

ao.c 

32.2C 

2.24 

23.3CO 

39.0 

22.72 

0.98 


From the st.andpoint of water absorption the iso- 
lated duodenum behaves quite differently from the 
same duodenum acting in conjunction with the 
stomach with similar concentrations of glucose (Table 
XI). Although the glucose solutions were instilled 
into the duodenum at somewhat slower rates than the 
stomach emptied a similar mc.al, we do not believe the 
difference in time was sufficient to account for the 
.striking differences with regard to w.ater .absorption. 
For example 250 cc. of a 12.8% glucose meal placed in 
the stomach doubled its volume by the time it reached 
the lower duodenum, yet the same amount of a 14.4% 
glucose instilled into the upper duodenum showed a 
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loss of 43. cc. by the time it reached the lower duo- 
denum. In both instances all specimens recovered 
from the lower duodenum were virtually isotonic. 
Comparing the various concentrations of glucose in- 
stilled into the duodenum we find again the greatest 
amount water absorbed from the solution of lowest 
concentration. 

Our data therefore cleai’ly show that experimental 
results obtained by studying absorption and dilution 
in isolated intestinal loops cannot be compared with 

Table XI 
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results obtained from studying intact gastro-intestinal 
segments. 

SUMMARY 

By the use of three and four-lumen intestinal tubes, 
we have studied the absorption and dilution of glucose 
solutions in the stomach and duodenum when 

A. Retained in the stomach 

B. Instilled into the stomach, and the stomach and 
duodenum acted as a complete segment 

C. Instilled directly into upper duodenum, so that 
the duodenum acted as an isolated perfused in- 
testinal loop. 

The concentrations of glucose solutions studied 
ranged from 2% to 3%; 4% to G% ; 22% to 24% ; and 
38% to 40%, 

Results : 

(1) Considerable amounts of glucose may be ab- 
sorbed by the stomach alone from solutions of high 
concentration. From concentrations below 15% no ap- 
preciable absorption could be demonstrated, 

(2) The importance of the stomach in man as a 
diluting organ is insignificant in comparison with the 
duodenum, 

(3) When the stomach and duodenum acted as a 
complete unit, the duodenum showed remarkable 
versatility in shifting from an organ of glucose ab- 
sorption to one of glucose dilution. 

(4) The importance of the duodenum as a glucose 
absorbing mechanism is largely a question of the con- 
centration of the glucose ingested. 


(5) The best absorption per unit time was usually 
seen wdth solutions at or near isotonicity. Although 
the total absorption per unit time was generally 
slightly higher from the 38-40% solutions, one must 
remember that at these concentrations considerable 
amounts may be absorbed from the stomach. At such 
concentrations the duodenum acts largely as a diluting 
organ. With hypertonic solutions the duodenum is 
capable of mobilizing relatively enormous quantities 
of fluid in short periods. 

(6) The higher the concentration above isotonicity, 
the greater will be the dilution and the less the actual 
duodenal absorption. There is no linear relationship 
between the degree of dilution and the concentration 
of glucose ingested. There is no appreciable volume 
change when isotonic glucose is ingested. 

(7) Appreciable water absorption occurs only from 
hypotonic solutions and this absorption takes place in 
the proximal duodenum. 

<8) There is a reciprocal shift of chloride to 
glucose concentration in the duodenum in the attempt 
to maintain isotonicity. 

(9) When the duodenum is studied as an isolated 
perfused segment, quite different results ivere seen 
from those after gastric instillation of the test meals. 

a. Concentrations up to 16% appear to show a 
linear relationship between concentration and total 
absorption. This is due to the fact that practically all 
of the glucose is absorbed during the expeinment. 
When a real excess of glucose is available (after 
23.3%) no such relation exists. 

b. Absorption of water appears to occur more 
readily from the isolated perfused duodenum than 
from the stomach and duodenum acting as a unit. 

(10) We do not believe that it is possible to 
compare data obtained from isolated intestinal loops 
with those obtained with complete gastro-intestinal 
segments. 
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(11) A new four-lumen intestinal tube is described 
which permits the study of isolated intestinal 
segments in man under phj’siological conditions. 
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DISCUSSION 

DR. WILLIAM 0. ABBOTT (Philadelphia) : May I 
coneratulate the Authors on this very interesting con- 
tribution to our understanding of the physiology of 
glucose absorption. In general confirmation of their find- 
ings I may say that rather comparable work which has 
been going on for some time in Gastro-Intestinal Section 
of the Hospital of the University of Pennsylvania is lead- 
ing to very similar conclusions. While there are differ- 
ences in experimental detail, we too observe absorption to 
take place from the stomach when solutions of high con- 
centration are given, but not when the concentration used 
is low. Because there have been so many conflicting 
opinions, even on this basic point, I am glad to be able to 
offer this word of confirmation. 

DR. HARRY SHAY (Philadelphia) : I want to thank 
Dr. Abbott for his discussion. 

DR. A. C. IVY (Chicago) : In regard to the authors’ 
paper, I was going to make the remark that it was very 
interesting physiology, but I could see nothing of practical 
import connected with the work; however. Dr. Shay has 
just pointed out that his observations may have a possible 
application, so that possibility suggests this question: Is 
there any evidence of irritation of the duodenum or 
stomach when these hypertonic solutions are introduced 
into the stomach or duodenum and kept there for a period 
of time, sufficient to change the blood urea concentration? 


A Test for Intestinal Absorption* 

By 
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I NTESTINAL absorption is a function of the di- 
' gestive tract which has been studied rather ex- 
tensively in the physiological laboratory, but until 
recently has been neglected in e.xperimental and 
clinical medicine. Moreover, unproven assumptions 
have been made regarding the occurrence of impair- 
ment of intestinal absorption in a number of diseases. 
Consequently, our ideas conceiming this function of 
the intestine in various diseases of the digestive and 
other systems is not only very incomplete but also 
unreliable. 

Our e.xperimental data demonstrate the potential 
need for a clinical test of intestinal absorption. These 
data were obtained by direct experiments on rats 
which had been fasted for 24 hours to clear tlieir in- 
te.stinal tracts of food residues, and which were given 
by stomach tube a known amount of various sub- 
stances. After a standard period of time, the residue 
in the digestive tract was detei-mined and the amount 
absorbed was calculated from it. Figures given in 
Table I show that the rate of absorption of glucose 
may he nearly doubled in certain experimental con- 
ditions, and reduced to less than one-half of normal in 
others. 

•*-Fmm the Department of 3Ie<Bcine, University of California Medical 
School, San Francisco. Cclif. . 

With the aid of the Christine Breon Fund for ^Icdicnl Research, 

Read licfore the Annual Meetins: of the American Gastro-Entcrological 
. . Association at Atlantic City, May 1-2, 1939. 


For a better understanding of the requirements 
that a clinical test for intestinal absorption should 
satisfy, it ■will be necessary to consider briefly the 
more important factors influencing intestinal absorp- 
tion. For this purpose a brief review of Verzar’s (1) 
theory of absorption from the intestine is presented, 
because I feel that at present this is the most w'orkable 
theoiy — although neither this nor any other theory 
has so far succeeded in explaining all known facts. 

According to Verzar’s concept, substances that are 
capable of diffusion through the intestinal mucosa are 
subject to a two-way exchange between the contents 
of the small intestine and the blood plasma. By the 
time the contents of the ileum enter the cecum, an 
osmotic and diffusion equilibrium between the chyme 
and the plasma has been reached. In the proximal half 
of the colon this isotonic mixture is subjected to 
hydrostatic pressure, which forces some of the water 
into the capillaries rendering the remaining mixture 
hypertonic. This causes the diffusion of more solids 
into the blood. The process indicated goes on in the 
colon until the food residues assume a solid consis- 
tency and are e.xpelled as feces with little loss of useful 
substances. The process of absorption described is 
accomplished by simple diffusion through a semi- 
permeable membrane aided by pressure filtration in 
the colon. For practical purposes, it may be assumed 
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Table I 

Intestinal absorption of glucose in rats under various experimental conditions 


Experimental 

Condition 

Sex 

No. of 

Rats 

Amount 

Absorbed per 100 
rm. of woiRht 

Experimental 

Condition 

Sex 

No. of 

Rats 

Amount 

Absorbed Per 100 
gm. of Weight 

Normal 

r 

19 

rngm. 

171 :t 14* 

Fastins: for 48 hours 

F 

4 

mgm. 

147 ± 23 

Hyperiliyroid 

S' 

8 

SO 

Faslinj: for 72 hours 

F 

10 

158 i; 4S 

Thyroidectomized 

F 

4 

91 It 5 

Fasting for 9G hours 

F 

4 

151 19 

Hypophysectomized 

F 

17 

105 t: 24 

Phosphorus poisoning, 6 
mgm. per kgm. 

F 

f> 

146 ± 9 

Adrennlectomized 

F 


7S It 26 

Severe phosphorus 
poisoning, 8 mgm. per 
Kgm. 

r 

4 

12S 26 

Spayed 

r 

0 

123 26 

Dinitrophenol intoxi- 
cation 

p 


121 i: 21 

Normal 

M 

VL 

131 ±1 12 

Hyperpyrexia 40 to 43® 
C. 

F 


122 ±1 23 

Castrated 


' 10 

129 20 

Administration of castor 

1 oil 

1 

F 

A 

147 16 


•Standard de\iation. 


that most food elements are subject to absorption by 
this process. 

In addition, there are special mechanisms requiring 
the expenditure of energy which increase the velocity 
of diffusion of several important substances in the in- 
testine. The most important of these special mechan- 
isms is phosphorylation in the intestinal mucosa, 
which was suggested by Verzar whose conclusions 
have been supported in several new ways by studies 
that we have made (2). Phosphorylation consists of 
esterification of a substance with phosphoric acid. In 
the intestine, phosphorylation takes place in the cells 
of the mucosa. Through constant transformation of 
the diffusing substance, the gradient for diffusion of 
this substance into the mucosa is kept high, thus in- 
creasing its rate of absorption from the lumen of the 
intestine. The food elements which at present are 
known to be susceptible to phosphorylation are utili- 
zable carbohydrates, fats, and Vitamin B, together 
with its precursors. The importance of phosphory- 
lation can be shown (Table II) by comparison of the 
rate of absorption for xylose, which is not susceptible 
to phosphorylation, with that for glucose in normal 
rats and in rats in which phosphorylation has been 
stimulated by thyroxin or inhibited with phlorizin. 


Table II 

The effects of normal, stimulated and inhibited phos- 
phorylation on intestinal absorption of sugars 


Experimental 

Condition 

I 1 

[ No. of 1 

1 Rats 

! Sugar 

j Administered 

Amount 

Absorbed Per 100 

I gm. of Weight 

Normal 

1 

* 

Xylose 

mgm. 

.■51 rt 3* 

Normal 

; 19 

1 Glucose 

1 171 ± 14 

Hyperthyroid 

i 8 

Glucose 

2Si 30 

Normal or 
hyperthyroid 
with phlorizin 

8 

Glucose 

34 8 

Normal 

8 

Galactose 

I8T ± 27 

Hyperthyroid [ 

8 

Galactose [ 

273 ± IS 


•Standard deviation. 


Besides phosphorylation, there are several other 
factors that may influence the velocity of intestinal 
absorption. Fatty acids must be rendered water- 
soluble by the hydrotropic action of bile acids before 
they can diffuse into the mucosal cells to be subjected 
to phosphorylation. 

The concentration of a substance may have a pro- 
nounced effect on the rate of its absorption. In general, 
when absorption of a substance takes place only by 
simple diffusion, the rate of absorption is proportional 
to the concentration of this substance. On the other 
hand, the absorption of substances that are susceptible 
to phosphorylation is usually independent of their con- 
centration. This is illustrated in Table III by the fact 
that absorption of alanin was greater from a 10 per 
cent than from a 6 per cent solution. In contrast, the 
absorption of glucose from a 20 per cent solution was 
equal to that from a 5.4 per cent solution. 

Changes in gastric emptying also influence the ab- 
sorption of substances that pass through the mucosa 
only by simple diffusion. In Table IV it is seen that 
slowing the rate of discharge from the stomachs of 
hyperthyroid rats with benzedrine decreased the ab- 
sorption of xylose to normal. On the other hand, the 
absorption of glucose remained practically unaffected 
by changes in the emptying-time of the stomach. The 
rate of gastric discharge probably influences absorp- 
tion by altering the intestinal concentration of the 
substance that is being absorbed. 

If before absorption a substance has to undergo 
hydrolysis, the speed of hydrolysis may be a limiting 
factor in the velocity of its absorption. This is shown 
by the comparative rates of absorption of olive oil 
and of oleic acid in normal and in hyperthyroid rats 
(Table V). 

In the light of this brief outline of the more im- 
portant factors affecting intestinal absorption, we can 
define some requirements of a test intended to measure 
comprehensively absorption in the intestine. The 
general requirements of any clinical test, before it 
can be adopted for general use, are that the test must 
be harmless to the patient, reasonably simple to per- 
form, inexpensive, and not too complicated for per- 
formance in an ordinary clinical laboratory. There are 
special requirements for absorption teats, depending 
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Table III 

The influence of concentration on intestinal absorption 
of alanin and of glucose 


No. of 

Rats 

Substance 

Administered 

Concentration 

Amount 
Absorbed Per 
100 {;m. of 
Weight 




mgm. 

S 

Alanin 

5 

30 d: 6* 

8 

Alanin 

! 

96 d: C 

6 

Glucose 

5.4 

165 rt 20 

4 

Glucose 

20 

368 ti; 12 


•Standard deviation. 


on whether the test under consideration directly 
measures the rate of disappearance of a substance 
from the intestine, or whether the conclusion regard- 
ing the velocity of absorption is arrived at indirectly 
through the concentration or appearance time of the 
test substance in one of the body fluids or excreta. The 
following criteria apply to indirect tests of intestinal 
absorption : 

1. The test should be based on the absorption of a 
substance susceptible to phosphorylation because: 

a. Some of the clinically most important food ele- 
ments are among substances the absoiiition of which 
is influenced by phosphorylation; 

b. Since permeability is a physical property of the 
intestinal mucosa whereas phosphorylation is an enzy- 
matic process, it seems reasonable to expect in various 
pathologic conditions more frequent and more marked 
disturbances of phosphorylation; 

c. Absorption through phosphorylation is only an 
intensified form of absorption through simple dif- 
fusion so that any impairment or diffusion through 
the intestinal mucosa must be reflected in the absorp- 
tion of substances susceptible to phosphorylation. 

It is unfortunate that all attempts to study intes- 
tinal absorption in human beings by indirect methods 
which have come to our attention have been made 
using substances such as xj'lose (3), iodine (4) and 
various dyes that are incapable of phosphorylation. 

2. The substance used in a test of intestinal ab- 
sorption should be water-soluble. 

3. The outcome of the test should not depend on 
the concentration of the test substance because di- 


lution by gastric and intestinal secretions is a variable 
factor. 

4. The test should be independent of the rate of 
gastric evacuation, which cannot be controlled and is 
influenced among other things by emotional states. 

5. The substance used to measure intestinal ab- 
sorption should be absorbed as such without prelimi- 
nary hydrolysis because this introduces the compli- 
cating factor of a new enzyme system. 

6. The material employed in a test of intestinal 
absorption should be capable of quantitative determi- 
nation, and should not occur noi-mally in the medium 
used for determinations in the test. 

7. If the substance used in such a test is utilized 
in the body or excreted to any extent during the test, 
it should be possible to detemine the rate of its utili- 
zation or e.xcretion in ordei’, in doubtful cases, to 


Table V 

Absoiption of oleic acid and of olive oil in normal and 
in hyperthyroid rats 


Experimental 

Condition 

No. of 

Rats 

Fat 

Administered 

Amount of Fat 
Absorbed Per 
100 gm. of 
Original Weight 




mgm. 

Normal 

10 

Oleic acid 

271 ± 44* 

Hyperthyroidism 

11 

Oleic acid 

503 ± 125 

Normal 

0 

^ Olive oil j 

453 ± 20 

Hyperthyroidism j 

5 

Olive oil 

444 ± 32 


•Standard deviation. 


rule out the possibility that abnormalities of these 
functions are interfering with the test. 

TECHNIC OF THE TEST 
Forty grams of galactose in 400 co. of water flavored 
with lemon juice are administered by mouth to patients 
who have fasted overnight. Specimens of venous blood are 
obtained before, and 30 and 60* minutes after, the ad- 
ministration of galactose. The glucose fraction of the 
blood is removed by fermentation with ordinary (Fleish- 
man’s) yeast, as has been described by Raymond and 
Blanco (6). The residual reducing power of the blood is 
then determined by the method of Hagedorn and Jensen, 

•K-We also took specimens at 6, 16 and 120 minutes after administration 
of pnlactose but found that they yielded little additional infor- 
mation. 


Table IV 

Influence of gastric evacuation on the absorption of dextrose and of xylose from the digestive tract 


Experimental 

Condition 

No. of 

Rats 

1 

Sugar Used 

Gastric Residue , 

of Sugar 

Intestinal Re.sidue 
of Sugar 

Amount of Sugar 
Absorbefl per 100 gm. 
of Original Weight 


1 


91. 


mgm. 


Normal 

4 

Dextrose 

72 

28 

168 


12* 

Hyperthyroidism 

4 

Dextrose 

51 

49 

292 


24 

HyperthiTToidism 
with benzedrine 

3 

Dextrose 

82 

i 

18 

274 

d: 

7 

Normal 

4 

Xylose 

60 1 

60 , 

30 


3 

Hyperthyroidism 

5 

Xylose 

n 1 

89 

63 

dz 

9 

Hyperthyroidism 
with benzedrine 

4 

Xylose 

42 

68 1 

35 

d: 

3 


•Standard deviation. 
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or any other method used for blood-sugar determinations. 
The figure for nonfermentable reducing substances in the 
fasting blood is subtracted from the corresponding figures 
in the two other specimens to obtain the galactose content 
of the blood titrated as glucose. In order to obtain the 
true value for galactose, which has a lower reducing power 
than glucose, 23 per cent has to be added to this figure. 

The test described satisfies our criteria. Galactose, 
which is chemically very close to glucose, is susceptible to 


Table VI 

Results of the galactose abso7'ption test m IGi patients 
with endocrine disturbances 




Outcome of the 

Test 

Disease 

No. of 
Patients 

Low ' 

0-12 me. 

Normal 
13-30 me. 

Kish 

31-162 me. 

Hyperthj'roidism 

130 


1 

129 

Myxedema 

G 

G 1 



Cushincr’s 

syndrome i 

5 


3 

1 

Addison's disease 

2 

I ^ 



"Hyperinsuli- 

nism” 

i 3 

1 

1 2 

j 1 

Diabetes mcliitus 

15 

7 

G 

1 ^ 

Acromegaly 

(}ate) 

1 

1 



Hyperparathy- 

roidism 

1 j 


1 


Menopause 

: 1 

\ 




phosphorylation (see Table 11). It is soluble in water, is 
absorbed without transformation, can be determined 
quantitatively and does not occur in the blood. The ab- 
sorption of galactose, similarly to that of glucose, is 
within wide limits independent of its concentration in the 
intestine and of gastric emptying. Galactose is utilized in 
the body, and changes in the rate of its utilization can be 
determined by giving galactose intravenously and follow- 
ing the rate of its disappearance from the blood. 

The test described was used in 21 normal volunteers and 
in 232 patients with various diseases, mainly endocrine. 
From this experience, the normal range for the maximal 
concentration of galactose in the blood was found to be 
between 13 and 30 mg. per cent, averaging 19 mg. per 
cent. Peahs of the galactose curve between 30 and 40 mg. 
per cent were considered to lie in the borderline high 
range. Maximal values below 10 and above 40 mg. per 
cent were considered to be abnormal. 

In 10 patients the test was repeated in order to de- 
termine the degree of uniformity of its results. In one case 
the difference between peaks of successive tests was 40 
mg.*; in another 21 mg.; in 2 cases 9 mg.; and in 6, 3 
mg. or less. 

As a check on the galactose absorption test and also as 
an independent test of liver function, 40 gm. of galactose 
in 100 cc. of water were injected intravenously in 10 
normal individuals and 86 patients with various diseases, 
chiefly hepatic. Then the rate of disappearance of ga- 
lactose from the blood was determined. This study, which 
has not yet been completed (6), indicates that normally 
there should be no galactose left in the blood 90 minutes 
following its intravenous injection. 

RESULTS 

Our clinical results with the galactose absorption 
test are given in Tables VI and VII. In the first table 
is shown the distribution of maximal galactose values 

■^This was in a patient with accelerated absorption due to hyper- 
thyroidism who in two tests had peaks of 90 and GO mg, per cent. 
Between the tests the patient was treated with Lugora solution. 


in patients with endocrine disorders. So far w'e have 
concerned ourselves mainly with disturbances of in- 
testinal absolution in diseases of endocrine organs 
because our work on absorption was stimulated by 
certain indications that the thyroid gland exercises 
considerable influence on absorption from the di- 
gestive tract, and because we found by experiments on 
rats that several glands of internal secretion influence 
intestinal absorption (Table I). 

From Table VI it is seen that in hyperthyroidism 
the galactose values are consistently high. The 
average peak of the galactose curve in patients with 
hyperthyroidism was 67 mg. per cent as compared to 
the normal average of 19 mg. per cent. Among 130 
patients with this disease, the outcome of the test was 
abnormally high in 124 cases, in the borderline high 
zone in 5 cases, and noimal in one case. It was learned 
that utilization of this sugar in hyperthyroidism is 
within normal limits when the galactose is injected 
intravenously. The accelerating effect of clinical 
hyperthyroidism on absorption of sugars was also con- 
firmed by a return of the galactose curve to normal 
after thyroidectomy and by the finding of veiy low 
galactose values in the blood of patients with myxe- 
dema. The reliability of determination of galactose 
absorption as a test for diseases of the thyroid gland 
was found to be comparable to the basal metabolic 


Table VII 

Results of the galactose absorptioii test in 6S patients 
toith various diseases 




Outcome of the 

Test 

Disease 

No. of 
Patients 

Bow 

: 0-12 mg. 

Normal 
13-30 mg. 

' High 
31-98 mg. 

Anxiety states 

1 - 

3 

U 

! 4 

Pp^et's disease 

18 


S 

1 

Osteoporosis 

j 1 


1 


Osteosarcoma 

i ‘ 


' 1 


Confresllvc heart 
faiture 

8 


7 

1 

1 I 

Intestinal hyper- 
motility (marked) 

5 

! I 

3 

, 1 

Chronic alco- 
holism 

! z 

1 

1 1 

1 

! 

Pernicious 

anemia 

2 



o 

Anemia (severe) 

1 

1 


1 

1 

Pellagra 

1 

1 


1 1* 

Carcinoma of 
stomach 

1 


1 

1 

1 

Anorexia nervosa 

1 

1 


1 

Hepatic insufTi- 
ciency 

G 



1 

t 6 

1 


♦Aftor treatment. 


rate. This test is particularly useful in cases of hyper- 
thyi'oidism with a basal metabolic rate under 20 per 
cent plus and in patients without hyperthyroidism 
who have an elevation of the basal metabolic rate due 
‘to anxiety states with hyperventilation or to cardiac 
dyspnea. The chief clinical significance of the high 
rate of intestinal absorption in hyperthyroidism is 
that glycosuria, postprandial hyperglycemia, and high 
glucose tolerance curves in patients with this disease 
do not indicate the presence of diabetes unless a high 
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fasting blood sugar is also present. A separate report 
ivill deal in detail with these and other aspects of in- 
te.stinal absorption in diseases of the thyroid gland. 

A low rate of intestinal absoi-ption of sugars in 
Addison’s disease is in agreement with the experi- 
mental findings in adrenalectomized rats. On the other 
hand, in Cushing’s syndrome the absence of increased 
absorption of galactose in 4 out of 5 patients does not 
support the opinion that this syndrome, which in many 
respects is the clinical opposite of Addison’s disease, 
is due to hyperfunction of the adrenals. It should be 
added that we were unable to increase the intestinal 
absorption of glucose in rats by administration of 
large do.ses of adrenal cortical extract. 

■The tendency found to slowed absorption of ga- 
lactose in controlled cases of diabetes mellitus is of 
interest but needs confirmation by a larger number of 
ca.ses. The number of cases of other endocrine dis- 
orders in our series was also too small to merit any 
conclusions. 

In Table VIII it is seen that most patients with 
anxiety states have normal intestinal absorption, es- 
pecially if we take into consideration that 2 of the 4 
patients in the "high” groups actually were in the 
borderline high zone. 

The rather consistent finding of a high rate of in- 
testinal absorption for galactose in Paget’s disease 
(osteitis deformans) — averaging 57 mg. per cent for 
the 18 cases as compared with the normal average of 
19 mg. per cent — was confirmed by a normal or nearly 
normal utilization of intravenously injected galactose 
in three patients so tested. The finding of accelerated 
intestinal absorption which was absent in 3 patients 
with other diseases producing lesions in bones may be 
useful in the differential diagnosis of Paget’s disease. 
In the presence of abnormally rapid intestinal absorp- 
tion of sugars glycosuria, postprandial hyperglycemia, 
or high glucose tolerance curves do not signify the 
presence of diabetes in Paget’s disease unless there is 
also a high fasting blood sugar. This apparently re- 
moves the rational basis for the routine treatment of 
patients having this disease with a weighed diet and 
15 units of insulin three times a day, which was 
recently advocated (7) chiefly on the ground that most 
patients with Paget’s disease have impaired glucose 
tolerance. 

Chronic passive congestion due to cardiac failure 
did not interfere with intestinal absorption in all 8 
patients with this condition. This was rather un- 
expected because cardiac failure is often accompanied 
by flatulence which is usually ascribed to reduced ab- 
sorption of intestinal gases into the blood. Another 
unexpected finding was the absence of impaired in- 
testinal absorption in 4 out of 5 patients with marked 
hypermotility of the intestine. Marked hypermotility 
was considered to be present when the head of the 
barium column at the G-hour examination of a gastro- 
intestinal series was seen at the splenic flexure of the 
colon or distal to it. In contrast to this was our find- 
ing that the administration of castor oil to rats re- 
duced the absorption of glucose (Table I). 

Two patients with pernicious anemia had high 
values for galactose in the blood following the absorp- 
tion test. This was rather interesting because impair- 
ment of intestinal absorption had been reported in 
pernicious anemia, and because another patient with 
a severe secondary anemia had a low galactose curve. 


More observations checked by intravenous adminis- 
tration of galactose are obviously needed in the 
various types of anemia. 

A patient with pellagra during the active stage of 
the disease was absorbing galactose at a very low rate 
(maximal value 4 mg. per cent). Three weeks later, 
following successful treatment with nicotinic acid, the 
peak of the galactose curve was in the borderline high 
zone (37 mg. per cent). 

Si.x patients with pronounced hepatic insufficiency 
had abnormally high cuiwes for galactose in the blood. 
Intravenous administration of galactose showed that 
impaired utilization of this sugar by the liver was re- 
sponsible. 

COMMENT 

Our e.xperience with the galactose absorption test in 
diseases of the thyroid gland, in Paget’s disease and 
possibly in one or two other conditions where the find- 
ings correspond closely- to our experimental data indi- 
cates that consistent abnormalities of intestinal ab- 
sorption exist in certain diseases. The remainder of 
our clinical results are reported at this time mainly 
for the purpose of shoiving that the proposed test is 
suitable for the study of intestinal absorption. It is 
also apparent from this preliminary report that in- 
testinal absorption in various diseases of the digestive 
and other systems needs to be studied because some 
diseases affect intestinal absorption in an unexpected 
manner. 

The fundamental contribution of our work with the 
galactose absorption test consists of introducing the 
factor of abnormally increased intestinal absorption 
into clinical medicine. Heretofore, abnormalities of 
absorption in the intestine have been associated only 
with diminution of absorption and the resulting 
general or specific undernutrition. In the future, the 
possibility of pathologically accelerated absorption 
leading to flooding of the blood-stream with certain 
substances and overloading of organs concerned with 
the assimilation of these substances, will have to be 
considered. 

Our discovery that the thyroid hormone increases 
the intestinal absoiiition of many important food- 
elements through stimulation of phosphorylation (2) 
may offer at least a partial remedy for conditions in 
which decreased absorption in the intestine is due to 
impaired phosphorylation. 

SUMMARY 

1. The need for a clinical test of intestinal absorp- 
tion is demonstrated by data showing that the rate of 
absorption may be more than doubled in certain ex- 
perimental conditions having their counterpart in 
certain diseases of man, and reduced to less than one- 
half of normal in others. 

2. The more important factors influencing intesti- 
nal absolution are reviewed. 

3. Requirements for an adequate elinical test of 
intestinal absorption are discussed. 

4. The test consists of oral administration of a 
standard dose of galactose followed thirty and sixty 
minutes later by determinations of galactose in the 
blood. 

5. • Normal standards, and the results of the test 
in 232 patients with various endocrine, digestive, and 
other diseases are reported. The most important find- 
ings are that intestinal absolution: (a) is increased 



JIORRISON AND FelDMAN — THYROID AND GASTRO-INTESTINAL MOTILITY 


■549 


in hyperthyroidism and Paget’s disease,' accounting 
for certain “diabetic” symptoms seen in these dis- 
eases; (b) is decreased in myxedema and Addison’s 
disease, explaining abnormalities of carbohydrate 
metabolism in these conditions: and (c) is usually un- 
impaired by hypermotility of the intestine or by 
chronic passive congestion of cardiac origin. 

6. The fundamental contribution of our work with 
the galactose absorption test is introduction of the 
concept that intestinal absorption may be abnormally 
increased in certain diseases. 
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DISCUSSION 

DR. JOHN L. KANTOR (New York) ; It is too bad 
that Dr. Althausen did not have, in his clinical material, 
some cases of idiopathic steatorrhea. It would have been 
interesting to see what results his galactose test would 
give in such definite cases of failure of absorption by the 
small intestine. 

I missed the reason why Dr. Althausen selected ga- 
lactose and hope he will repeat this in his closing remarks. 

DR. A. C. IVY (Chicago) : I should like to ask if Dr. 
Althausen has followed the blood sugar curve as related 
to urinary elimination. Dr. Althausen has introduced a 
new concept and it may explain some of the apparent de- 
creases in sugar tolerance in certain diseases. Heretofore, 
we have said that a decrease in sugar tolerance may be 
due to a liver disturbance. The diseased liver may not 
store the absorbed sugar in the form of glycogen and thus 
a hyperglycemia and perhaps a glycosuria will result. 

Is that question clear? 

DR. ALTHAUSEN: Yes, it is. 


DR. GEORGE B. EUSTERMAN (Rochester, Minn.) : 
This appears to be an important contribution to our in- 
creasing knowledge of the normal and morbid physiologic 
pi-ocesses of the small intestine. The important role of 
the vitamins in cellular metabolism was emphasized in a 
recent presentation by E. S. Guzman-Baron, of Chicago. 
He summarized the collective observations emphasizing 
the fundamental importance of the vitamins in the di- 
gestion and absorption of carbohydrates, proteins, fats 
and minerals because of their powerful oxidasic and 
catalytic properties. This explains the rationale of 
adequate vitamin therapy in disorders of nutrition, especi- 
ally in disease or dysfunction of the small bowel. The ap- 
pellation “vitamin” is surely a euphemistic one in view of 
its powerful chemical attributes. 

DR. THEODORE L. ALTHAUSEN (San Francisco) : 
To answer the question asked by Dr. Kantor, galactose 
was chosen because it is typical of the group of substances 
the absorption of which is accelerated by phosphorjdation, 
and because it does not occur normally in the .blood. For 
the latter reason, the concentration of galactose in the 
blood indicates with fair accuracy the rate of its absorp- 
tion from the intestine. Glucose cannot be used for a 
test of absorption because the absorbed glucose loses its 
identity by becoming mixed with the glucose of the blood. 

Dr. Iiy correctly pointed out the most important con- 
clusion to be derived from the results of this test in 
patients with thyroid disease — namely that the so-called 
“diabetic” type of glucose tolerance curve in patients with 
hyperthyroidism is in reality due to accelerated intestinal 
absorption. The same is true of Paget’s disease. The find- 
ing of accelerated intestinal absorption of galactose has 
been so constant in our series of patients with Graves’ 
disease that the galactose absorption test is regarded in 
our clinic as equal in reliability to determinations of the 
basal metabolism. In addition, the galactose -test possesses 
certain advantages which are indicated in the paper. 

As far as the avitaminoses are concerned, we had a 
single patient with typical pellagra whose intestinal ab- 
sorption was very much reduced during the active stage 
of the disease. Three weeks later, after successful treat- 
ment with nicotinic acid, the absorptive ability of this 
patient was better than normal. This is probably another 
instance in which newly regenerated tissue temporarily 
exhibits a higher than normal activity. 
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S tudies on the relationship between endocrine and 
gastro-intestinal functions has become a matter of 
increasing interest. Unfortunately our knowledge of 
this relationship is very incomplete. Although the en- 
docrine problem is gradually being unfolded there is a 
dearth of scientific work on its effect upon gastro-in- 
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testinal motility. As a consequence of the latter, many 
of our ideas are at best mere conjectures. However, 
a good deal has already been accomplished toward the 
solution of this difficult problem but obviously, much 
more remains to be understood and explained. The 
effect of the thyroid on the digestive tract varies 
widely depending upon the degree of involvement and 
the effect of the associated hormonal disturbances. 
Nevertheless, there is some unanimity of opinion in 
respect to some of its actions. There can be no question 
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that the thyroid gland exerts some influence on gastro- 
intestinal physiology. 

When consideration is given to the relation of dys- 
functions of the endocrine system to gastro-intestinal 
disease the problem becomes even more intricate. For 
example, definite knowledge is still lacking as to 
whether the gastro-intestinal disturbances so fre- 
quently observed in the endocrinopathies are actually 
due to the latter or are secondary to changes in the 
autonomic nervous system. Our work comprises only 
one phase of this problem and is more in the nature 
of a preliminai-j' study. 

The purpose of our communication in brief is to de- 
termine through what mechanism the abnormally act- 


lationship there could not be a better understanding 
of the problem. 

Certain suggestions have appeared in the literature 
conceming the cause and effect of the relationship of 
thyroid gland to gastro-intestinal motility. The 
direct effect of thyrotoxicosis on the musculature, the 
hormonal-metabolic effects and the effects by way of 
the vagus have been considered as possible methods of 
action. It is believed by Crotti and others that the 
endocrine and the autonomic nervous systems are so 
intimately related that they cannot be studied separ- 
ately. It is also maintained by Deusch that the thyroid 
hormone acts only through the nervous mechanism of 
the gastro-intestinal tract. 



Fig. 1 Right: Six hour roentgen motility study in the normal dog, 
The stomach is completely empty. Most of the barium is in lower 
bowel; the small intestine is empty. Left: Motility study in the bi- 
lateral vagotomized dog, showing a large gastric retention (at arrow) 
in six hours. 


ing thyroid gland exerts its effect upon the digestive 
tract. In an effort to answer the simple query whether 
or not the effect is through the vagus nerves or due 
to general metabolic changes which secondarily in- 
volve the digestive tract, a group of experiments were 
undertaken on dogs. Gastric acidity studies were not 
made although we have reported on them in other 
communications. It was primarily because the litera- 
ture on this subject is so meagre, confusing and un- 
satisfactory that it seemed to us advisable to attempt 
to establish experimentally the relation of the vagus 
nen-e and thyroid gland to gastro-intestinal motility. 
It also seemed that without a clarification of this re- 


Although there are reports of the influence of thy- 
roid action upon the vagus neiwe with respect to 
gastro-intestinal motility considerable academic con- 
troversy has arisen conceming this exact mechanism 
of action and an appraisal of the literature leads only 
to further confusion and controversy rather than easy 
evaluation. As early as 1900 Eppinger and Hess 
had attributed the gastro-intestinal hypermotility in 
hyperthyroidism to overactivity of the vagus nerve 
and as recently as 193G Richieri also believed that the 
most important pathogenic factor in hyperthyroid 
gastro-intestinal motility is vagotony produced by 
direct stimulation of the vagus by the hyperfunction- 
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ing thyroid gland. Moreover, Rehfuss has reported 
that small doses of thyroid gland medication exert a 
stimulating effect on gastro-intestinal function which 
he believed probably acted through the vagus nerve. 
In excessive doses, however, it seemed to him that an 
inhibitory effect was exerted. In several reports, the 
explanation of gastro-intestinal motor activity in 
hyperthyroid states has been attributed to a change 
in gastric secretion. Moreover, the possible involve- 
ment of nervous mechanisms in the gastro-intestinal 
dysfunctions associated with hyperthyroidism de- 
serves consideration. The e.xplanation of an increased 
gastro-intestinal activity is obviously not immediately 
at hand. 

However, in 1932 Fetter and Carlson studied the 
effect of induced hyperthyroidism on gastro-intestinal 


The relationship of the secretion of the ductless 
glands and the functions of the vegetative nerves have 
not as yet been explained with entire satisfaction even 
with the newer chemical studies. Certain facts, how- 
ever, have been established, as for example, the in- 
fluence of the adrenal glands and perhaps also the 
pituitary' thyrotropic hormone in increasing the tonus 
of the autonomic system. On the other hand, in con- 
sidering the thyroid some maintain that it acts only 
through the sympathetic while others suggest that it 
produces its effect through the vagus, and still others 
attribute to it both sympathetic and vagotonic actions. 
Fogelson is under the impression that the thyroid 
itself does not initiate the increased activity, that the 
stimulation comes through the sympathetic nervous 
system and that the most powerful control of the 



Fig. 2. Left. Normal motility of the gastro-intestinal tract m six hours. The 
stomach is completely empty. The barium is scattered through the lowei ileum and 
large intestine. Center. Same animal, thyroidectomized, illustrating the effect of thy- 
roid medication on the intestinal tract. Roentgenogram after seven days treatment 
during which time 350 grains of desiccated thyroid had been administered shows the 
stomach empty and very little change in the motility of the intestines. Right: Roent- 
genogram after ten day's of thyroid medication (500 grains of desiccated thy'roid) shows 
some acceleration of motility of the intestinal tract. 


motility in the non-vagotomized dog and found that 
the motility was increased. Later Fetter, Barron and 
Carlson sectioned the vagus neiwes below the diaph- 
ragm and then fed sufficient thy'roid to produce hyper- 
activity of the gland and found that gastro-intestinal 
motility was again accelerated Their experiments 
indicated that thyroid activity apparently did not take 
place through the vagus nerve and they therefore re- 
garded it as clear that the influence of the thyroid on 
gastro-intestinal motility is largely, if not wholly, 
independent of the possible influence of the thyroid 
hormone on the gastro-intestinal vagus mechanism. 
This work raises the question as to the part played by 
the stimulated intact thyroid gland and especially' by 
what mechanism such action takes place. 


sympathetic system is in the adrenal glands. Further- 
more, the need for the elaboration of the action of the 
thyrotropic pituitary hormone in connection with this 
problem is manifest. 

Timme recently' re-emphasized his belief that the 
thyroid rarely functions alone and that any disturb- 
ance of this gland always induces a change in the 
function of other glands. He points out in general, 
that whenever thyroid dysfunction exists the involve- 
ment no longer remains entirely confined to it but be- 
comes a multiglandular disturbance. Again, it is evi- 
dent that our knowledge regarding the action of the 
endocrines upon the gastro-intestinal functions is stii! 
far from clearly established, especially since the 
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problem of polyplandular involvement is so difficult of 
approach. 

It seemed to us that the removal of the thyroids 
(and parathyroids) would interrupt the so-called en- 
docrine chain and thus interfere with interglandular 
communications. Such a procedure was one of our ap- 
jiroachcs to our problem which may now be stated as 
follows: in hypermotility of the dipestive tract does 
the thyropenic effect of the thyroid upon the auto- 
nomic nervous .system play a sipnificant role or is it 
the effect of pastric .secretory changes or is it simply 
the result of the greatly heightened metabolic rtote? 

In this introductoi-j- presentation we are concerned 
only with the relationship of the thyroid gland to the 
vagus nerve and their effect upon gastro-intestinal 
motility. As will be pointed out, the work of others 
was repeated but in addition we have performed total 
thyroidectomy (and parathyroidectomy) so as to re- 
move any effect through a pluriglandular mechanism 
either by way of nerve or through a purely thyroid or 
secondary endocrine .gland stimulation. 

A group of dogs with suitable controls were utilized 
in these experiments. Total thyroidectomies were per- 
formed in each animal. Both vagus nerves were 
severed at the lower end of the esophagus below the 
diaphragm. In the feeding of desiccated thyroid rela- 
tively large doses were administered. The dosage was 
0.4 gm. (and in some instances, more) per kilo of body 
weight. All the animals so fed lost weight. After the 
cessation of treatment the animals regained their 
weight. A number of our dogs developed parathyroid 
spastic states which necessitated the injection of par.a- 
thormone as well as the administration of calcium for 
a brief time. The parathyroid deficiency was con- 
trolled in this way and therefore could not have had 
any .significant influence on the final results. 

XORMAL MOTILITY STUDIES 

In a series of eight dogs in which normal gastro- 
intestinal motility was studied, the stomach was found 
completely empty in the six hour examinations follow- 
ing the administration of barium; a small amount of 
barium was frequently noted in the lower ileum and 
the head of the barium meal was usually observed in 
the descending colon. Desiccated thyroid administered 
to normal dogs produced an acceleration of gastro-in- 
testinal motility. The small intestine was completely 
emptied and most of the barium meal had been evacu- 
ated with only a sm.all amount remaining in the colon. 

JIOTILITY STUDIES FOLLOWING BILATERAL 
VAGOTOJIY 

Bilateral vagotomy was performed in a series of 
thirteen animals. In eight of these the normal mo- 
tility had been previously studied. After a post-oper- 
ative recuperative period of from 10 to 21 days, 
studies were made on the effect of vagotomy on gastro- 
intestinal motility. In the 6 hour examination of this 
group a gastric retention was invariably found in 
almost every instance. The barium was scattered 
through both small and large intestines and the head 
of the barium meal was usually found to be in the 
de.scending colon. It is interesting to jioint out that 


the motility of the intestines was not significantly 
affected by the bilateral vagotomy. 

EFFECTS OF THE ADMINISTRATION OF 
DESICCATED THYROID IN VAGOTO- 
MIZED ANIMALS 

In a series of five vagotomized dogs, desiccated 
thyroid was administered orally. Subsequent study 
showed a definite thyroid action on the motility of the 
gastro-intestinal tract in that the motility was greatly 
accelerated in every instance. In the 6 hour exami- 
nation, following vagotomy, there was a gastric 
residue whereas, after a period of thyroid medication 
there was complete emptying. The small intestine was 
completely empty and the colon had evacuated most 
of the barium. However, a small amount of barium 
still remained in the colon. This demonstrates con- 
clusively that thyroid action is independent of the 
vagus nerves, an observation which is in accord with 
the findings of Fetter, Barron and Carlson. 

STUDIES OF MOTILITY IN THYROIDECTO- 
MIZED ANIMALS 

In a series of six animals total resections of the 
thyroid were performed in order to determine what 
effect the removal of the thyroid alone had upon the 
motility of the gastro-intestinal tract. It was observed 
that the removal of the thyroid had no immediate 
effect upon gastro-intestinal motility. In the six hour 
roentgen examination, the stomachs were completely 
empty. Within a period of from 10-21 days following 
thyi'oidectomy, the motility of the intestines was not 
significantly affected. In several animals a sluggish 
motility of the intestines was noted. This experiment 
gave conclusive evidence that the removal of the thy- 
roid gland alone did not in any way significantly 
affect the normal motor physiology of the digestive 
tract in the immediate studies. However, in two addi- 
tional dogs observed over a period of 5 months, there 
was a constant gain in weight and the development of 
myxedematous features. With this development, which 
in itself produced sluggish motility with loss of tone 
of the digestive tract, a superimposed bilateral sub- 
diaphragmatic vagotomy was followed by gastric dila- 
tation resulting in a’ greater gastric retention than 
was obseiwed in the animals which had only been 
vagotomized. The injection of one cc. of thyroid ex- 
tract administered daily for IG days decreased the re- 
tention by two-thirds and it was clear that if sufficient 
thyroid extract was given the retention could be en- 
tirely overcome. 

MOTILITY STUDIES IN VAGOTOMIZED AND 
THYROIDECTOMIZED DOGS 

In six vagotomized dogs, all of which showed a 
gastric retention, a total thyroidectomy was done. A 
gastro-intestinal roentgen study revealed a similar 
picture to that obtained in the vagotomized animals. 
In every instance a gastric residue was still observed. 
In the immediate examination, between 10 and 18 
days postoperatively, the motility of the intestines was 
variable but on the whole showed no significant change 
from that of the normal. These findings gave definite 
proof that the removal of the thyroid gland in vagoto- 
mized animals did not have any immediate effects 
upon the gastro-intestinal motility other than those 
seen following vagotomy alone. 
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THE EFFECT OF DESICCATED THYROID AD- the motility was slightly increased with a reduction 

MINISTERED TO COMBINED VAGOTOMIZED in gastric retention but varying periods after 10 days 

AND THYROIDECTOMIZED ANIMALS the stomach w'as completely emptied and all of the 

In six animals in which a bilateral vagotomy and animals presented marked hypermotility of the entire 

thyroidectomy were done desiccated thyroid was ad- gastro-intestinal tract with the production of a 

ministered orally. After 7 days of thyroid medication number of bowel movements. Four rveeks later after 



Fig. 3. Upper Left; Thyroidectomized animal revealing a sluggish motility of 
the inte.stinal tract in the six hour roentgen examination. The stomach is completely 
empty, all of the barium is in the small intestine, and none in the colon. Upper Right; 
Same animal, 29 hour examination reveals expulsion of the barium noth most of the 
meal in the lower left colon. Lower Left: Same thyroidectomized dog followung double 
vagotomy. Note the large (6 hour) gastric retention with sluggish motility of the in- 
testinal tract. Lower Center: Same animal, 31 hours after administration of barium 
showing an unusually large gastric retention. Lower Right: Same animal, 55 hours 
later, still showing a large gastric retention. This latter is not the usual finding. 
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cessation of thyroid medication re-examination of 
these animals revealed a return of the gastric re- 
tention. 

CONTKOLS 

As a clieck and control to these experiments the 
above procedures were reversed, i.e., in four animals 
thyroidectomies were performed first. Subsequent 
roentgen studies on motility revealed no immediate 
effect upon the gastro-intestinal tract. Bilateral 
vagotomies were then performed on these animals, 
with the I'esult that a gastric retention occurred in 
each instance. The above findings were exactly similar 
to those observed in the original experiments de- 
scribed. 

SUmiARY 

The physiologic mechanism of thyroid action upon 
the gastro-intestinal tract has not been cleaidy es- 
tablished in the past. A preliminary study was made 
to determine the effect of the thyroid and the vagus 
nerves on gastro-intestinal motility in dogs. Our 
studies yielded the following results : 

1. Desiccated thyroid administered to normal dogs 
showed an acceleration of gastro-intestinal motility. 

2. Motility of the stomach is invariably affected 
by section of the vagus nerves. This procedure causes 
a six hour retention in almost every instance. 

3. Motility of the intestines is not significantly 
affected by section of the vagus nerves. The immedi- 
ate effect of vagotomy on the digestive tract is mainly 
on gastric motility with very little, if any, effect upon 
the intestines. 

4. Desiccated thyroid administered to vagotomized 
dogs revealed an acceleration of gastro-intestinal mo- 
tility thus demonstrating conclusively that thyroid 
action is independent of the vagus nerves. 

5. Removal of the thyroid glands alone had no im- 
mediate effect upon gastro-intestinal motility. After 
a lapse of months, however, it did produce some loss 
of tone and sluggish motility. 

6. Thyroid gland extract given subcutaneously or 
desiccated thyroid administered orally to the thy- 
roidectomized animals accelerated gastro-intestinal 
motilit.v. 

7. In the combined vagotomized and thyroidecto- 
mized dogs, motility studies revealed no immediate 
changes other than those noted in the vagotomized 
animals (6 hour gastric retention) indicating that 
thyroid removal did not influence the changes noted 
following vagotomy. 

8. Desiccated thyroid administered to the animals 
with combined vagotomy and thyroidectomy revealed 
a hjiiermotility of the gastro-intestinal tract with the 
return of retention after cessation of thyroid medi- 
cation. 

9. Thyroid medication in adequate dosage pro- 
duced an acceleration of motility of the intestines as 
well as the stomach. 

CONCLUSIONS 

The administration of adequate doses of desiccated 
thyroid gland to dogs with and without the removal 
of the thyroid gland produces the same effect whether 
the vagus nerve is intact or not. In other words, in- 
duced hyperthyroidism increases gastro-intestinal mo- 
tility with or without sectioning of the vagus nerve. 

Removal of the normal thyroid gland has no im- 
mediate effect upon the motiiit}' of the gastro-intesti- 


nal tract but when my.\'edema supervenes there is evi- 
dence of loss of tone throughout the gastro-intestin.il 
tract. 

Bilateral section of the vagus nerve produces a 
gastric retention which can be overcome by thyroid 
medication. 

A combination of a thyroidectomy and a bilateral 
vagotomy in the same animal is follow'ed by an im- 
mediate picture which duplicates that of bilateral 
vagotomy alone. 

Therefore, it has been definitely shown that the 
effect of increased thyroid action upon gastro-intesti- 
nal motility does not occur through the vagus nerve 
but is entirely independent of it. 

Since thjToid medication in amounts adequate to 
produce the hyperthyroid s.vndrome in the absence of 
the thyroid gland, is followed by increased gastro-in- 
testinal motility it would seem that heightened basal 
metabolic activity probably accounts for the change. 
Since pluriglandular action has been disturbed bj' 
thyroidectomy it W'ould seem likely that any other 
hormonal action through the thyroid gland is im- 
probable though by no means impossible. 

In this report we make no effort to evaluate the 
possible roles played by the pituitaiy thyrotropic 
hormone nor the adrenal glands nor have we sufficient 
data to clarify the mechanism of pluriglandular ac- 
tivity in its relation to gastro-intestinal motility. In 
further studies we hope to clear up some of these in- 
volved problems. 
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DISCUSSION 

DR. JULIUS FEIEDBNWALD (Baltimore): For a 
long time considerable interest has been manifested in the 
relation of the cndocrincs to gastrointestinal function. It 
is well known that certain digestive symptoms arc pro- 
duced by disturbances of these glands. Inasmuch as the 
thjwoid is one of the most important of the cndocrincs, 
the digestive symptoms manifested as the result of its 
dysfunction have been carefully studied and their clinical 
significance has become more clearly recognized. It is well 
known, for instance, that hyperthyroidism is frequently 
associated with diarrhea and hypothyroidism with consti- 
pation; but the exact mechanism by means of which the.se 
manifestations are brought about have by no means as yet 
been fully established. 

In an attempt to unravel this intricate problem. Doctor 
Morrison and Doctor Feldman have conducted their ex- 
periments, which tend to indicate that the changes in mo- 
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Fig. 4. Upper Left: Demonstrates a (six hour) gastric retention (at arrow) in a bilateral vagotomized dog. All of 
the barium is in the small intestine and none in the colon. Upper Right: Combined double vagotomy and thyroidectomy 
in the same animal illustrating a gastric retention in six hours with barium scattered through the small and large in- 
testine. Lower Left: Thyroid medication in the combined vagotomized, thyroidectomized dog, treated for seven days (280 
grains desiccated thyroid), showing a small gastric retention (at arrow) with most of the barium in the colon. Lower 
Center: Same animal treated for ten days (400 grains desiccated thyroid) revealed complete emptying of the stomach 
with marked hypermotility of the intestinal tract in the six hour roentgen examination. Lower Bight: Same animal, 
showing a return of the gastric retention (at arrow) after a rest period (no medication) of 26 days. 
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tility of the Basti'O-intestinal tract, induced by thyroid 
action, are not influenced by way of the vagus or sympa- 
thetic nervous system. 

But the problem is not simple for, as Timme and others 
have also pointed out, the thyroid rarely functions alone 
and the disturbance of this gland induces a change in the 
functions of the other glands, such as the parathyroids 
. and pituitarj’, in other words, a multi-glandular endocrine 
involvement occurs. 

In a further study of this larger problem, which is being 
conducted. Doctors Morrison and Feldman will attempt 
more fully to clear up the significance of this multi- 
glandular relationship to the associated digestive dys- 
function. 

Thank you! 

DR. THEODORE ALTHAUSEN (San Francisco) : I 
was very much interested in the observations of Drs. 
Jlorrison and Feldman on the increased emptying rate of 
the stomach and increased motility of the intestine under 
the influence of the thyroid hormone. In working with 
hyperthyroid rats, we made similar observations and were 
able to determine quantitatively the acceleration of the 
gastric discharge. Normal and hyperthyroid rats were 
given by stomach tube a 20 per cent solution of glucose or 
or xylose. One hour later the rats were sacrificed and the 
amount of residual sugar determined separately in the 


stomach and in the intestine. In normal rats. 72 per cent 
of the unabsorbed glucose was found in the stomach and 
28 per cent in the intestine. In hyperth>Toid rats, only 51 
per cent of the remaining glucose was in the stomach, 
whereas 40 per cent of it was in the intestine. This effect 
of the thyroid hormone was even more pronounced when 
we fed to rats xylose, which has a slightly irritating 
action. Normal rats had 60 per cent of the residue in the 
stomach and 60 per cent in the intestine, while in hyper- 
thyroid rats only 11 per cent of the residue was found in 
the stomach and SO per cent in the intestine. These find- 
ings are rendered more significant by the fact that the 
rate of intestinal absorption for these two sugars is ap- 
proximately doubled in hyperthjToid rats. 

It is of interest that the slotving of gastric emptying in 
hyperthyroid rats with benzedrine did not significantly 
reduce the rate of intestinal absorption of glucose. 

An increase of intestinal motility in our hyperthyroid 
rats was manifested by a tendency to develop diarrhea 
after the feeding of such slightly irritating substances ns 
xylose or oleic acid. This tendency was entirely absent in 
norma] animals. 

DR. SAMUEL MORRISON (Baltimore) : I thank those 
who have discussed the paper, and I have nothing further 
to add, thank you. 
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NEW RESEARCHES ON THE MECHANISM 
UNDERLYING HEADACHE 

O NE of the remarkable peculiarities of medical 
practice is that almost nothing is known about 
the mechanics of the commonest symptoms, and usu- 
ally but little research is ever done on the subject. 
Who ever heard of anyone’s getting large sums of 
money from a foundation to study mucous colitis, or 
ordinary headaches, or backaches, or nervousness. It 
isn’t done. Enormous sums are spent commonly for 
research on rare diseases, simply because they excite 
most interest. For instance, recently all the public 
health forces of a great state were marshalled to fight 
an epidemic of fourteen cases of a rare type of en- 
cephalitis. Large sums of money were obtained from 
the state and the federal government; a large number 
of WPA workers were assigned to make sui-veys of 
mosquitoes and birds, and every effort was to be made 
to wipe out the disease. As we sat in a meeting and 
heard this great campaign being explained to the phy- 
sicians gathered for the state medical convention, we 
could not help wondering how many hundreds of 
thousands of invalids there were in that state, crippled 
and suffering and kept on relief rolls or in charity 
hospitals because of such common troubles as consti- 
tutional inadequacy, psychopathy, constant fatigue 
and weakness, backache, headache, hypertension, and 
arthritis. We wondered if anyone could ever get much 
money with which to study these tremendously im- 
portant and common scourges of civilized man. 

Because of thoughts along this line, we were par- 
ticularly pleased to see recently a report of a paper by 
George Schumacher and Harold Wolff on experimental 
.studies on headaches and the pathways over which 
p.nin travels. It is to be found on page 488 of the July 
number of the Journal of Clinical Investigation. 

U.sing volunteers, these investigators regularly pro- 


duced a bilateral type of headache by injecting 0.1 mg. 
of histamine phosphate intravenously. 'They could see, 
then, what difference was made by the previous section 
or destruction of one or more nerves of the face or 
scalp or neck. Some of the volunteers studied had sub- 
mitted to surgical operations on one of these nen’cs, 
and others had suffered some injury to the brain stem 
or to dorsal roots which resulted in partial or in- 
complete analgesia of one side of the back of the head. 

It has been shown that histamine produces head- 
ache by causing dilation of crania] arteries, hence the 
origin of the nerve stimuli was knmvT). It was found 
that four patients who, as a tesult of incomplete 
section of the trigeminal sensory nerve root, had un- 
ilateral loss of sensation over the lower part of the 
face, still had headache on both sides of the face and 
head. Five patients who, as the result of complete 
section of the trigeminal sensory nerve root, had in 
addition to hemi-analgesia of the lower half of the 
face, unilateral loss of sensation over the frontal, 
temporal, and parietal areas, did not get a hi.stamine 
headache in these regions, although they did get it 
elsewhei'e over the head. 

That ligation of the middle meningeal and temporal 
arteries, done at the time of a trigeminal root section, 
was not the cause of the ab.sence of the hi.stamine type 
of headache was shown by the appearance of a hista- 
mine headache after ligation of the vessels and only 
partial transection of the neiwe root. 

Two patients who had a unilateral loss of sensation 
in the occipital region did not have headache.s induced 
in this region by histamine. They did, however, have 
headaches elsewhere in the head. 

Other observations indicated that there were ad- 
ditional. though less important, afferent pathways. In 
short, painful messages coming from distended cranial 
arteries of the front of the head and traveling along 
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the sensory root of the fifth cranial nerve, were mainly 
responsible for frontal, temporal, and parietal head- 
aches. The upper cervical sensory roots carrying sen- 
sation from the oranial arteries in the back of the_ 
head w'ere chiefly responsible for occipital headaches. 

Walter C. Alvarez, Rochester, Minn. 


THE UNRELIABILITY OF GASTRIC ANALYSIS 
AS AN INDEX TO PROGNOSIS IN CASES 
OF PEPTIC ULCER 

T he average physician, and even some gastro- 
enterologists, appear to cling to the idea that the 
amount of free acid found in the stomach, after even 
one test meal, can serve as an index to the mildness or 
intractability of an ulcer and to the way in which it 
will respond to medical or surgical treatment. Actu- 
ally, Vanzant et al showed a few years ago by follow- 
ing up a fairly large series of cases, that there is no 
statistical justification for this point of view. They 
found no close correlation between the height of the 
acidity and the intractability of the lesion, and it was 
obvious that by measuring gastric acidity one could 
not pick the patient who would do badly after oper- 
ation. Furthermore, high acidities were found to be 
of no value in the diagnosis of ulcer because high 
acidities are commonly found in tense persons with 
indigestion in whom an ulcer cannot be demonstrated. 

•Bloomfield and French (Jour. Clin. Inves., 17:667, 
1938) have recently come to similar conclusions after 
a study of what they call basal gastric secretion. To 
estimate this they keep the patient at rest in a warm 
bed and give him no food for at least twelve hours. 
The gastric contents are then withdrawn at ten- 
minute intervals for an hour or two or until the secre- 
tory rate becomes fairly constant, and it can be as- 
sumed that a basal level has been reached. Repeated 
tests of this type made on normal persons showed that 
the secretory rate is fairly constant for the individual. 

Interestingly, in one-third of the nine cases of 
gastric ulcer studied no free acid was secreted. Some 
of the patients with duodenal ulcer poured out a juice 
with an acidity as high as 140. Even with the small 
number of cases analyzed, Bloomfield and French felt 
they: could state definitely that there was no corre- 
lation betw’een the rate of healing of an ulcer and 
the degree of acidity of the stomach. They concluded 
that “acidity is certainly not the major determining 
factor.” 

Walter C. Alvarez, Rochester, Minn. 


IS IT WISE TO GIVE A PURGATIVE TO A 
PERSON COMING DOWN WITH A COLD? 

A S we showed many years ago in “Surgerj’, Gyne- 
. cology and Obstetrics” for June, 1918, the giving 
of a cathartic at the beginning of any medical or 
surgical treatment is a relic of ancient Greek medicine, 
and is based on the idea that hurtful humors must 
first be cleaned out of the body before any healing 
procedure can be carried out with hope of success. As 
is the case with many human customs, this one con- 
tinued for hundreds of years after the theory on 
which it was based w'as given up and largely for- 
gotten. 

Now come Colonel Smith and Captain Baier, in the 
“Military Surgeon” for January, 1939, with a report 
of a .study carried out to see if it really does help to 
give castor, oil or magnesium sulfate to a soldier when 


he is coming down with an acute upper respiratory 
tract infection. As Smith and Baier say, during the 
last twenty-five years the medical profession has gone 
a long way tow'ard giving up this ancient practice, and 
some authorities now actually forbid it. 

The study here commented on was carried out over 
a period of three years, during which time the phy- 
sicians studied enlisted men on sick report at Fort 
Benning, Georgia. During this period there were 
three epidemics of respiratory disease during which 
1013 cases were studied. In 303 cases the treatment 
was begun ivith a dose of castor oil, in 217 magnesium 
sulfate was given, and in 493 there was no purgation. 

The figures show clearly that the purged soldiers 
lost their fever more slowly than did those men who 
were not purged, and purgation definitely delayed the 
return of the soldiers to duty. Ninety per cent of the 
men who were not purged were back on duty in four 
days, as compared with 79 per cent of those who had 
castor oil and 79.3 per cent of those who had mag- 
nesium sulfate. 

Colonel Smith and Captain Baier concluded, then, 
that the best treatment for the respiratory infections 
is probably rest in quarters with forced fluids, restric- 
tion of diet, local treatment to the nose and throat, 
and ammonium chloride troches as indicated. Small 
doses of salicylates were used to relieve aches and 
pains. 

It w’ould be well if these officers would now make 
another study to find out whether the forcing of fluids, 
the restriction of diet, or the local treatments are of 
any value. The chances are large that they are not; 
perhaps they also are harmful. 

Walter C, Alvarez, Rochester, Minn. 


QUESTIONNAIRE ON FATALITIES DUE 
TO GASTROSCOPY 

I N his “Clinical Gastro-Enterology” (St. Louis, 
Mosby, 1939) H. W. Soper wrote, concerning 
gastroscopy that “A considerable number of fatalities 
have occurred.” It seemed to me that Dr. Soper must 
have been thinking of the e.xperience with the old 
rigid gastroscopes. Dr. Soper has since written me 
that he knows “of no fatality with the use of the Wolf- 
Schindler Gastroscope.” The use of rigid gastroscopes 
was certainly dangerous, and because of this the 
fle.xible gastroscope was constructed. I believe this 
instrument would be safe even in the hands of an 
awkward examiner if he were to be guided by the few 
contraindications. However, one occasionally sees the 
statement that gastroscopy is a dangerous method, 
and Renshaw, an expert gastroscopist, doubts the 
safety of the flexible gastroscope in the hands of an 
untrained physician. 

However, in spite o^ all my efforts, I have been 
unable to hear of a single fatality due to the use of 
the flexible gastroscope. I realize that I am not able 
to keep in close touch with all specialists using this 
instrument, and it is well known that disagreeable 
accidents are seldom published immediately. 

Gastroscopy has opened a new field of gastric path- 
ology, and if it is to be used daily by the gastro-enter- 
ologists as a routine method, as I believe it should be 
for the early diagnosis of gastric carcinoma, we should 
know if it involves any danger to the life of the 
patient. Perhaps it is surprising that no fatalities 
have yet been reported because fatalities due to inept 
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proctoscopy are well known, and even the X-ray ex- 
amination is not quite harmless. Perforation of a 
gastx’ic ulcer has occurred during strong palpation of 
the lesion back of the screen. 

But even if a death occurs, it may be hard to prove 
that the instrumentation alone caused the disaster. 
Moutier published the case of a patient who, scheduled 
for gastroscopj', suffered a perforation of his ulcer 
the night before the examination. If this perforation 
had occurred twelve hours later the gastroscopy would 
doubtless have been held responsible for the man’s 
death. If, considering all the dangers, a gastro-enter- 
ologist should decide to gastroscope a patient suffering 
from angina pectoris, and the patient should get an 
attack during the examination and die, the amount of 
blame to be ascribed to the instrumentation would be 
hard to establish. 

In order to get at the facts, I am here and now 
asking all colleagues who are using the Wolf-Schindler 
gastroscope to write either to me or to the editor of 
this journal answering the following questions: 

(1) Have you ever observed a death, following 
gastroseopic examination, which you attributed to 
traumatism caused by the instrument? Were the 
recognized contraindications excluded? 

(2) How many gastroscopies have you carried out? 

I will try to place these questions in the “Arch. F. 

Verdauungskrankheiten.’’ (Now appeai-ing in Basel), 
in the "Arch. d. Maladie d. L’Appareil Digestif,” and 
in the Japanese “Folia Gastro-Enterologica.” The re- 
sults of this questionnaire, if there are any, wilt later 
be published. Names will be omitted. It is evident 
that a prompt reply is not only in the interest of our 
patients but of the method and of all gastroscopists. 
Only complete frankness can prevent gastroscopy from 


sharing the fate of cystoscopy, which for thirty years 
was a suspected and opposed method of examination, 
R. Schindler, M.D., Chicago, 111, 


A POSSIBILITY IN THE STUDY OP THE 
SEVERAL FRACTIONS OF 
GASTRIC ACIDITY 

O NE of the things most to be desired in the study 
of gastric secretion is the identification and 
separate analysis of the several constituents of the 
gastric juice. There ai’e at least four dilTerent types 
of cells in each gastric fundus gland. As Hollander 
showed, the secretion of the parietal cell appears to 
be practically nothing else but hs'drochloric acid and 
•ivater. It is thought that the secretion of the chief cell 
contains pepsin, salts and water. The neck cells 
probably produce a fluid containing mucus and salts, 
and the foveal cells produce probably the flocculent 
type of mucus. By graphing certain data and then 
extrapolating, Hollander and others have gotten a 
pretty good idea of the composition of the alkaline or 
neutral secretion of the stomach. 

It may be worth noting that Bickel, in 1905, made 
what may prove to be a very useful observation. In 
volume 42 of the Berliner klinische Wochenschrift, 
Bickel reported that in the fourth stomach of the goat 
the tivo types of juice, one alkaline and the other acid, 
are secreted alternately. The basic alkaline juice was 
secreted while the animal was fasting, and the acid 
secretion came when it was fed. These changes could 
be shoivn in a Pavlov type of pouch made from the 
fourth stomach. The great advantages of studying 
gastric secretion in such an animal must be apparent 
to every experimentalist. 

Walter C. Alvarez, Rochester, Minn. 


Book Reviews 


Stvdies on the Changing Incidence of Peptic Ulcer. 
By Gunnar Alsted, Copenhagen, Ejnar Munksgaard, 
148 pp., 1939. Price d. Cr. 11,20. 

T his is a thought-producing little book based on 
some remarkable data which have been collected in 
Denmark during the last thirty years or more. If we 
could only understand what these data mean we could 
probably know much of what we need to know about 
the causes and means of prevention of ulcer. It ap- 
peal's that the incidence of chronic ulcer has been in- 
creasing rapidly in men while it has been steady or 
falling oif slightly in the case of women. As a result, 
during the years the .male to female ratio has been 
changing from less than 1 to 1 to about 3 to 1, as it 
is here in the United States. There has also been a 
tremendous change in the ratio between gastric and 
duodenal ulcers, so that whereas formerly most of 
the ulcers were gastric, now there are ten or more 
duodenal ulcers to one gastric ulcer. 

There is much evidence to indicate also that thirty 
years ago ulcers tended to be acute and not chronic. 
Hence the older clinicians were perhaps justified in 
their view that they could ciirc patients with ulcer. 
Nowadays about all a gastro-enterologist hopes to do 
is to heal the ulcer that is present at the time the 
patient comes. That it %vill break open again some day 
is expected. 


Another remarkable fact brought out by Dr. Alsted’s 
statistics is that if one plots the incidence of hema- 
temesis as ordinates and the figures for the growing 
population of Copenhagen as abscisses, one gets a 
curve which rises slowly up to the year 1917. Then 
there is an abrupt and marked tall, and after that 
there is a much more marked rise in the curve, a rise 
which is much steeper in the case of the men than in 
the case of the women. In the case of the men the 
curve is now almost a vertical line. As one would e.x- 
pect, there has been in recent years a tremendous in- 
crease in the incidence of melena, with again a more 
nearly vertical line for the figures for men. 

Alsted perhaps wisely does not attempt to theorize 
very much as to the possible causes for these remark- 
able changes in the incidence of peptic ulcer. 


Le Cancer de I’estomac au debut. By Rene Gutraann, 
Ivan Beitrand and Th. J. Pdristiany: Etude clinique, 
radiologique et anatomo-pathologique. Paris, G. Doin 
et Cie., 493 pp., 563 illustrations, 1939. 

T his beautiful volume marks the culmination of 
Dr. Gutmann’s and his associates’ years of study 
of the earliest manifestations of cancer of the 
stomach. Any book that is based on years of fact- 
gathering and study is likely to be good, and this is 
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no exception to the rule. It is to be 
hoped that the volume will he trans- 
lated into English so that many more 
physicians can profit from its teach- 
ings. 

It is a joy to find at last a book 
written on the beginnings of cancer 
of the stomach — on the first symptoms 
and on the first signs. Usually in the 
past the textbook descriptions have 
been of gastric cancer in its terminal 
and incurable stages, and unfortu- 
nately physicians have become so 
used to these descriptions that when 
a few men began to describe the 
lesions in their earliest stages their 
papers were either ignored or else 
misquoted, misinterpreted and 
scorned ; even yet the authors of these 
descriptions are being accused of 
calling all sorts of lesions cancerous 
when they were no such thing. 

Gutmann and his associates first 
describe what they call latent or 
puzzling forms of gastric cancer. As 
they say, many patients are seen with 
curious first symptoms. Some eome 
(1) with an epigastric tumor but no 
symptoms, (2) with the first symp- 
toms due to metastases, (3) with 
edema as the first symptom, (4) \vith 
nothing but vague indigestion, (5) 
with indigestion which is easily re- 
lieved at first by treatment, (6) and 
others complain only of loss of appe- 
tite, vomiting, nausea, dysphagia, air 
swallowing, hemorrhage, hunger pain, 
anemia, constipation, diarrhea, fever, 
loss of weight, or loss of strength. 

In chapter 3 the authors describe 
the painful ulcer-type of beginning 
cancer, and they attempt to differen- 
tiate ulcers which begin benignly and 
become cancerous, and those which 
begin as cancers and become ulcer- 
ated. They present many short case 
histories to illustrate these types of 
cases, and they show that some ma- 
lignant ulcers will, for a time, appear 
to heal under medical treatment. 

It is a pleasure to find the authors 
showing roentgenograms of what look 
like typical benign ulcers of the 
stomach and admitting that some of 
these lesions later proved to be ma- 
lignant. There was no way of telling 
one from the other at the beginning. 
The only regret the reviewer feels 
about the book is that the authors do 
not seem to be conversant with the 
large amount of work done on this 
topic in this country and the need for 
placing emphasis on the fact that the 
problem in early diagnosis of carci- 
noma of the stomach is not to de- 
termine how many benign ulcers turn 
into cancers but how many ulcer-like 
lesions are cancerous when first seen 
by the physician. 

To show how frequently one sees 
early ulcer-like lesions, Gutmann and 
his coworkers state on page 52 that 
during the last 300 gastrectomies per- 


formed in their clinic, there were re- 
moved: 

85 ordinary vegetative cancers 
133 benign gastric ulcers 
43 ulcers which had apparently 
begun benignly and had later 
become malignant, and 
39 ulcer-like cancers. 

The book contains a beautifully 
illustrated section showing the 
earliest radiologic signs of cancer. 
There one finds described and illus- 
trated the several types of niches and 
plateaus, and the peculiar conical de- 
formity of the pars pylorica. 

Gutmann is apparently conservative 


as to his histologic criteria of cancer, 
and in sections he likes to see all of 
the several cellular changes which are 
characteristic of malignancy. He does 
not appear to be acquainted with the 
quick staining of frozen sections de- 
scribed and used to such advantage 
by MacCarty, Broders, Terry and 
others. 

It is a pleasure to find Gutmann 
admitting that gastric analysis is of 
little value in diagnosing early carci- 
noma of the stomach. As he says, it 
can't be relied on. 

Gutmann knows that gastritis is 
common in stomachs that show 
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suiface and its distal end, revealing 
itself most of the time by an acute or 
chronic dysenteric syndrome, with 
pel iodic recurrence, and of unknoivn 
etiology. The periodicity of ulcerative 
colitis has attracted the attention of 
many authors who have sti'essed the 
similarity of such an evolution with 
the usual course of the gastro-duo- 
denal ulcer. The diagnosis requires a 
complete examination of the feces, 
barium enemas, and proctosigmoido- 
scopy whose findings are essentials in 
distinguishing the ulcerative colitis 
fiom any other similar colonic ail- 
ment. Tieatment is deceiving. The 
so-called specific therapy can boast of 
certain interesting results but has 
failed, so far, to prove its worth in 
the majority of cases. The same thing 
can be said of the therapy against 
local or focal infections. Local treat- 
ment, consisting of rectal dressings 
with Vitamin A, has given better re- 
sults than the same procedures 
carried on with any antiseptic en- 
robed in a mucilaginous substance. 
Autohemotherapy and blood trans- 
fusion may be credited rvith a few 
decisive cures. Surgical indications 
are also clearlv defined and explained. 
Lymphogramtloma usncrcum of the 
ano-reclal region. After a lengthy 
discussion of the similarity between 
the so-called rectal syphiloma de- 
scribed by Fournier in 1906, and the 
present rectal stricture, the writers 
point out the necessity of segregating 
the lymphogranuloma venereum of 
the rectum from other venereal dis- 
eases which it simulates in its local 
manifestations. Dealing with 120 
rectal strictures, and 80 rectitis they 
have found positive specific reaction 
in more than 90% of the cases. This 
average is much higher than the one 
shown in the same respect in favor of 
syphilis and gonorrhea. The extensive 
clinical study involves the ano-rectal 
implantation and their associated 
lesions, such as the perirectal fistula, 
abscess, inguinal buboe, and elephan- 
tiasis pudentorum. Specific diagnosis 
depends upon positive Frei reaction 
which must be followed from the 
second to the eighth day, done with 
two control-antigenes, brought fiom 
different sources, kept in cool storage 
and properly sterilized. Treatment. 
Diatheimic dilatation is a most valu- 
able method of handling the rectal 
strictui’e. Iodine, stibium and sodium 
salicylate are more or less successful 
in curbing the infection, and specific 
therapy encounters a serious obstacle 
in the scarcity of the antigen. Surgi- 
cal therapy, which has been so far 
limited to palliative colostomies, may 
be more helpful in performing* radical 
resection of localized rectal lesions 
Unaltered by medical treatment. 

Roger R. Dufresne, Montreal, Can. 

Sensible Dieting. By William Engel. 
New York, Alfred A. Knopf, 408 pp., 
1939. Price ?2.50. 

This is another of the many books 
now being put out with the idea of 
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Recent clinical studies suggest that the mani- 
festations of vitamin C deficiency are far more 
diversified than was formerly considered. In 
addition to the definite pathologic entity, scurvy, 
it is evident that there is a wide zone of vitamin C 
deficiency states between frank scurvy and 
optimal health. 

Subclinical or mild scurvy may result from 
adherence to therapeutic regimens of inadequate 
vitamin C content, such as in the usual peptic 
ulcer diet, or may be precipitated by impaired 
absorption due to gastro-intestinal disease. 

Cebione may be recommended for the correc- 
tion and prev'ention of vitamin C deficiency due 
to either an inadequate intake of the vitamin or 
a pathologic interference with its assimilation. 
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and drops off apain as summer comes. 
durinK the cold months of the year 
Everyone knows that the joints of 
some arthritics tend to ache particu- 
larly badly the day before a storm 
comes. Everyone can see why the 
number of suicides in a large city 
might go up on a dull, dark day. One 
can see also how the incidence of 
rheumatic fever might vary with the 
weather, but it is curious to find Dr. 
Mills correlating weather with the 
incidence of dental caries, of deaths 
from coronarjf occlusion, and with the 
incidence leprosy, diabetes and goiter. 

Very curious is the relation of the 
curve showing the incidence of con- 
ceptions each month with the curve 


.showing mean teniperatui-e. In Mon- 
treal people apparently get friskier in 
the summer, so that the number of 
conceptions then increases markedly, 
whereas in Charleston, North Caro- 
lina, where it is hot in the summer, 
the incidence of conceptions falls wav 
off. 

One can easily see, of course, why 
the incidence of attacks of angina 
pectoris should be highest in the 
winter, because walking against a 
cold wind is very difficult for men 
with a narrow coronai-y artery. In 
Cincinnati the curve showing the inci- 
dence of heart failure of all types is 
a mirror image of the curve repre- 


senting mean temperature. In other 
words, heart failures come with the 
cold weather. 

Most interesting to physicians will 
be Dr. Mills’ chapter on the lessened 
incidence of disease of certain types 
in the southwest states where the 
changes of weather are not so violent 
as they are in the northern states. 
There not only the arthritic and the 
patient with pulmonary tuberculosis 
get better, but the patient with heart 
disease and diabetes is likely to he 
spared many trying ups and downs. 

The reviewer has gotten more satis- 
faction from Dr. Mills’ book than he 
has from those of some other writers. 
It has always seemed to him that any 
writer on this subject should have 
always at his elboiv some hard-boiled, 
well trained statistician to be remind- 
ing him constantly that there might 
be some other explanation for the co- 
incidence of two curves, or that the 
tremendous incidence of tuberculosis 
in Southern California, Colorado, and 
the Southwest is due to the fact that 
people with tubei'culosis go there 
from all over the country. 

We still think it would be an excel- 
lent idea if writers on this type of 
subject would, in the future, collabo- 
rate always with a statistician who 
would add a note to each table and 
gi'aph saying whether or not he was 
satisfied with the data and the argu- 
ment, and if he was not satisfied, 
show the author and render where the 
loopholes might be. The reader would 
then bo less inclined to put the book 
down with the feeling that it would 
be mighty interesting if it wei'e all 
true. 

Abstracts 

Histopathologic Chavgeg in the 
Nervous System in Cases of 
Peptic Vlccr. Archives of Neur- 
ology and Psychiatry, H :871- 
912, May, 1939. 

A. R. Vonderahe (University of 
Cincinnati) classifies the theories of 
the etiology of peptic ulcer as 
follows: 1 — non-ncnrogcnic theories 
which include the role of (a) secre- 
tory abnormalities, (b) vascular 
lesions, (c) bacteria and other para- 
sites, (d) disturbances of internal 
secretion, (e) cjdolysins, (f) fer- 
ments and (g) local chemical and 
mechanical factors; 2 — psychogenic 
theories, and 3 — neurogenic theories. 
The literature is extensively surveyed 
and a new classification of neurogenic 
theories is arranged according to ana- 
tomic levels and based on both phy- 
siological and clinical observations. 
The evidence is presented for the 
association of peptic ulcer with 
lesions of (a) the cerebrum (pre- 
motor area), (b) diencephalon, (c) 
vagal and sympathetic nuclei and 
their peripheral nerves and ganglia, 
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and (d) the plexuses of Auerbach 
and Jleissner and their local nerve 
terminations. 

The author next describes fourteen 
cases of peptic ulcer, which presented 
at autopsy no evidence of grossly 
localized pathologic involvement of 
the brain. The diencephalon and 
adjacent structures were examined 
microscopically in all cases; in four 
cases, in addition to the diencephalon, 
the medulla, pons, mid-brain, frontal, 
precentral, occipital, temporal and 
hippocampal cortex were examined; 
in seven cases, in addition to the 
diencephalon, the medulla, pons and 
midbrain were examined, and in one 


case, in addition to the above areas, 
the vagus and sympathetic nerves, 
the thoracic spinal cord, the coeliac 
plexus, the plexuses of Auerbach and 
Meissner and the nerve terminals in 
the ulcer area itself were studied. All 
matei'ial was fixed in formalin, em- 
bedded in celloidin, sectioned serially, 
and stained with Morgan's iron hema- 
toxylin; in many instances supple- 
mentary stains were used. 

Multiple hemorrhages appeared in 
the anterior hypothalamus at the 
level of the hypothalamic sulcus in 
the gray matter of the third ventricle 
between the fornix and the ependyma 
and implicated and superior portion 
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of the nucleus paraventricularis and 
cells of the substantia grisea. In some 
instances capillary hemorrhages in- 
volving the nucleus supraopticus and 
nucleus tubero-mamillnris also oc- 
curred. The cells of these nuclei 
showed varying degrees of acute re- 
trograde change. In the thalamus, 
cells of the nucleus reuniens complex 
were implicated in hemorrhage; in 
some instances the nucleus paramedi- 
anus was also involved. 

In the medulla multiple hemor- 
rhages appeared in the dorsal motor 
nucleus of the vagus usually on both 
sjdes but rvith more intensity on one 
side. The level of the hemorrhage 
corresponded to that portion of the 
dorsal motor nucleus, which, accord- 
ing to Molhant, innervates the 
stomach and upper part of the small 
intestines. .The hemorrhages were 
caudal enough to involve some of the 
cells of the nucleus cnrdiacus n. vagi 
(Malone). Aside from cells directly 
destroyed by hemorrhage, cells of 
the nucleus sympatheticus n. vagi, 
(Jaeobsohn) tended to resist toxic 
change while the cardiac cells ap- 
peared somewhat more susceptible. 
The hypoglossal nucleus, lying im- 
mediately adjacent to the dorsal 
motor nucleus presented in all in- 
stances a norma! appearance. No 
hemorrhage was found in any other 
portion of the medulla save in the 
dorsal motor nucleus. Retrograde 
changes occurred in the nucleus 
tractus solitarius and in the nucleus 
of the descending root of the trigemi- 
nal. Retrograde changes were fre- 
quently noted in the cells of the in- 
ferior olive, while the cells of the 
phylogenetically older medial acces- 
sory olivary nucleus often presented 
a normal appearance. 

In some cases of ulcer of many 
years duration, in addition to fresh 
hemorrhage, there was noted in the 
characteristic areas clusters of pale 
staining blood cells, deposits of hemo- 
siderin, phagocytic cells with ingested 
hemosiderin and nests of proliferated 
glial cells. These findings suggest 
that hemorrhage occurred at various 
times in the course of the disease, and 
that various stages of healing were 
present. 

Histologic examination of the pro- 
motor cortex and other cortical areas, 
the striatum, cerebellum, mid-brain 
and pons presented no finding which 
could be confidently interpreted as a 
causative factor in the production of 
chronic peptic ulcer. Acute retro- 
grade changes in some of the cell 
groups occurred. 

The sympathetic cells in the inter- 
medio-lateral gray column of the 
spinal cord, the peripheral vagus and 
sympathetic nerves and the coeliac 
plexus presented no abnormality. In 
the region of the ulcer itself, shrink- 
ing of the cel! bodies of the plexuses 
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of Auti'b.'icli and Meissner, perineuri- 
tis, and proliferation of the nei-ve 
filaments «eie olisen’ed, confirminp; 
the findint-s of other observers; these 
findirurs aie regarded ns secondary to 
the ulrer and the result of local irri- 
tation nnd inflammation. 

A study of the diencephalon in 
thirty-five control case.s indicated that 
hemorrhage may occur in the thala- 
mu.s and hypothalamus in cases of 
severe irritative visceral di.scases in 
the abdominal cavity and in oc- 
casional cases of diabetes mellitus. In 
fifteen of the control cases no hemor- 
rhace occurred in the thalamus or 
hypothalamus; this series included 


e.vample.s of asphyxia, cardiac failure 
and dinbetic acidosis. In another 
irroup of control casc-s heniorrhaftc 
was notc<l ns a result of brain trauma, 
massive lesions of the brain and 
severe obstruction of venous drain- 
ajte. It was observed that in uni- 
lateral lesions, hemorrhage in this 
area tended to be bilateral. A stud.v 
of the medulla in eichteen control 
cases revealed no evidence of any 
hemorrhaftes in the dorsal motor 
nucleus of the vagus or elsewhere in 
the medulla, suggesting that the 
presence of such lesions in cases of 
peptic ulcer is a fairly characteristic 
phenomenon. 
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The h.vpothcsis is advanced that 
three factors enter into the produc- 
tion of these localized hemorrhages 
into the nucleus rcuniens complex of 
the thalamus, the anterior part of the 
hyiiothalamus and the dorsal motor 
nucleus; (1) the effects on the cere- 
bral vessels of alteration of the 
vascular bed in the splanchnic field 
especially notewoi thy in any disease 
of the abdominal viscera, (2) the 
elTects of anoxemia, vitamin de- 
ficiency, and other chemical factors 
on the cerebral blood vessels and (3) 
vasodilatory effects called forth by 
heightened functional activity in the 
anterior part of the hypothalamus, 
the nucleus reuniens complex of the 
thalamus, nnd dorsal motor nucleus 
of the vagus. The first two factors 
might be expected to act more dif- 
fuselj' and to e.xplain congestion, peri- 
vascular edema nnd acute retrograde 
cell changes in many portions of the 
nervous system,, while the third 
factor offers a basis for intense local 
v.ascular reaction such as is noted in 
all the cases of peptic ulcer presented 
here. This latter factor introduces 
into neuropathologie study mechan- 
isms of the greatest importance clini- 
cally, namely, afferent stimuli. 

In twenty cases of brain tumor 
with complete autopsy, four or 20 
per cent presented ulceration of the 
stomach. Three of the tumors were 
of pituitary origin nnd one was in the 
fronto-parietal lobe. Three of the 
ulcers were of the acute type and one 
was of the chi-onic typo. 

In fifty-one cases of peptic ulcer 
with complete autopsies, ta’elve of 
23.5 per cent were associated with 
gross brain lesions other than brain 
tumor, or Avith severe disease of the 
membranes. Chronic ulcers tended to 
be associated with chronic pathologic 
states of the nervous system nnd 
more acute ulcers with more acute 
disorders of the nervous system. 

The evidence presented by the asso- 
ciation of brain tumor and of the 
other gross lesions of the brain nnd 
its membranes with ulceration of the 
stomach and duodenum, as well as 
the imposing evidence presented by 
experimental studies, indicates that 
in many instances gastric and duo- 
denal ulceration is caused by path- 
ologic alterations in the nervous 
system. The possibility of a psycho- 
genic origin or a non-neurogenic 
origin of some cases of peptic ulcer is 
not disproved by the result of this 
.study. 

Thus, Avhile in .some instances of 
peptic ulcer the role of the nervous 
system may be efferent and causative 
of peptic ulcer, in all instances the 
role of the nerv-ous system is afferent 
and the site of a characteristic in- 
volvement once a scA’cre irritative 
lesion of the stomach or duodenum 
is established. By considering the 
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nervous system in peptic ulcer in 
tenas of the complete reflex cycle 
many of the characteristic symptoms 
and sipns ns well as sequelae find an 
explanation. Very striking indeed in 
many of these ca.scs are the ascend- 
inc pnh'C rates which become so rapid 
that countinft is no loncer possible; 
here capillary hemorrhage has oc- 
curred in the dorsal motor nucleus 
implicating the cardiac neurones, de- 
stroying their inhibitory efTcct and 
leaving the heart entirely to the ac- 
celerating effects of the sympathetic 
innervation. Most important of all, 
however, is the understanding of a 
probable reason for many of the 


sequelae following recovery from a 
severe attack of peptic ulcer — the 
irritable pulse rate, the increased 
sweating, the signs of “sympathetic 
imbalance,” all point to injury in the 
parasympathetic centers of the dorsal 
motor nucleus of the vagus, while 
quick fatigabilitj', irritability, 
emotional changes, and alterations of 
metabolism, sleep and temperature 
regulation points to injury in the 
thalamus and hypothalamus. To re- 
gard such manifestations ns merely 
neurotic is frequently untrue and in- 
justice may be done by not recog- 
nizing an organic handicap. 
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Turell, R., Marino, A. W. M. and 
Nerd, L. 

Ohsmatione Conccniinp Ab$o)‘p. 
<1071 of Sulfanilamide From 
Large Intestine in ilfan; An Ex- 
perimental Study. The Brooklyn 
Hospital J., X:S0, April, 19g9. 

In a previous investigation, it was 
found that sulfanilamide introduced 
into the rectum of rabbits is rapidly 
absorbed. In the present communi- 
cation the results of studies on the 
absorption of one per cent solution of 
sulfanilamide from the human colon 
and rectum are recorded, A series of 
eight normal individuals who received 
rectal instillations of one per cent 
solution of sulfanilamide showed the 
presence of the drug in the blood. In 
order to determine whether the drug 
i.s nbsorbed directly from the rectum 
or colon or whether it must pass tO’ 
the ileum before being absorbed, the 
same investigation was repeated in a 
patient who three yenrs previouiily 
had had an ileostomy with exclusion 
of the colon. It was demonstrated 
that absorption of sulfanilamide took 
place from the isolated colon. In an- 
other instance direct absorption of 
sulfanilamide from an isolated human 
rectal pouch was demonstrated. 
Sigmoidoscopic studies revealed no 
apparent changes in , the mucous 
membrane of the rectum and colon ns 
a result of the rectal administration 
of sulfanilamide. The foregoing ex- 
perimental studies showed that ade- 
quate concentrations of sulfanilamide 
can be maintained in the blood by 
means of rectal instillations of one 
per cent solution of sulfanilamide. 
The rectal route of administration is 
recommended when sulfanilamide 
cannot be given by mouth. 

Marino, A. W. 51. and Turei.l, R. 
Treatment of Internal Hemor- 
rhoids by Injection: A Stv.dy 
Based on Observations of 5000 
Injections. The Brooklyn Hospi- 
tal J., 1:98, April, 1939. 

This study based on 5000 injections, 
showed that injcctionni therapy when 
used with discretion and applied to 
properly selected cases has a well de- 
served place in the therapeusis of 
hemorrhoids. It can be applied to 
about 40 per cent of all patients with 
uncomplicated internal piles. 

The procedure should be restricted 
to the treatment of uiicomplicatcd, 
soft, bleeding, and moderate sized 
prolapsing, but easily reducible piles. 
Injectional therapy induces an in- 
flammatory reaction within the inter- 
stitial tissue of the hemorrhoidal 
m.ass, thereby causing an obliteration 
of its vessels by thrombosis, which is 
followed by fibrosis. We are now 
studying experimentally the various 
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".icc< hi>iti)Ic'Kio ohanni's involve), 
th(> fnl(* (if the Iibrcsis. 

The foiitraiiiilicatioiis-’, (innirtTf and 
the ti'ctmic nf injection arc dercribed 
in (ictnil. I’ropcriy performed in- 
jection!- sboiild not result in compli- 
enti'in-i. When nny occur they usually 
are attributed to errors in technic. 
The patient.s should be followed for 
one >'ear or lonjrer. In -si.\ per cent of 
the ra.ics tliere wa.s a definite recur- 
rence of the internal hemorrhoid.s. 
■Since injectional therapy doc.s not re- 
move the original etiolopie factors re- 
sponsible for the development of 
hemorrhoids, recurrence can hardly 
be eon.sidered a failure in those 
instances where the cause W’as not 
eliminated. 


Comparative studies show that 
' hemorrhoidectomy is still the method 
i of choice. In certain instances where 
' hospitalization is undesirable or when 
• hemorrhoidectomy cannot or should 
i not be performed, injectional therapy 
may be elected. Injectional therapy 
i was employed with satisfaction in 
I diabetes mcllitus, diabetes insipidus, 
I pulmonary tuberculosis, ncuros.vphilis, 
i and in patients with hypertensive 
I cardiovascular dise.ase with Rood 
i myocardial compensation. 

S Injectional therapy may be cm- 
i ployed with good chances of success 
in patients who have mild obstructive 
lesions of the vesical ncch. When the 
lesion at the bladder neck is progres- 
sive in nature, this procedure fails to 


relieve blecdinfr from uncomplicated 
internal hemorrhoids. In these ca.scs 
hemorrhoidectomy is also unsuccess- 
ful unless the obstructive Ic.sion at 
the vesical neck is first eliminated. 
After the enucleation or transurethral 
resection of the prostate, the edema 
in this region disappears, and the 
hemorrhoids, in most instances will 
repress. 

Injectional therapy is useful in the 
early months of pestation. Urea and 
(piinine hydrochloride should not be 
employed for obvious reasons. 

The method of treatment of hemor- 
rhoids by injection is not without 
danper. Surpicnl judpment ns well as 
skill are e.s.sential, for nlthouph the 
method seems simple, unless one un- 
derstands the rationale and technic, 
disappointment and complications 
may result. 

NEitn, L., Tupepl, R. anii Marino, A. 

W. M. 

Absorption of Snl/an Honiicle 
from hcctum nnd Colon of 
Itnbhils. The Brooklyn Hospital 
J., USS, April, IP.?.'). 

Sulfanilamide administered to 
rabbits by rectum in the form of so- 
lution, suppository or capsules is ab- 
sorbo(l rapidly. The rabbits were 
found to bo un.satisfactory animals 
for this experiment because they fre- 
quently expelled all or parts of the 
chemical. In spite of these difiiculties, 
various amounts of sulfanilamide 
were found in the blood. The con- 
centration of sulfanilamide in the 
blood stream w-as found to be the 
same in two rabbit.s when equivalent 
amounts were first administered 
orally, nnd in three days rcctnlly. The 
possibilities that followinp rectal ad- 
ministration, the drup may be pro- 
pelled to the ileum and absorbed from 
there were considered. 

Robert Turell. 


RaRINOWITCII, I. M. AND FOWLER, A. 

F. 

Variation of Weight of Dry 
Frees in Short Period Experi- 
ments with a Low Jlesidnc- 
Nent)-nl Ash Diet. J. Nutrition, 
lC(B);5CS-569, f.W. 

The averape daily weipht of dried 
feces of normal individuals on ordi- 
nary diets, fluctuated widely, between 
25 and GO pm. per day. Over lonp 
periods on a diet constant compo- 
sition, the averape weipht of the dried 
feces fluctuated within a much 
narrower ranpe. In a series of 20 ex- 
periments, the averape weipht ranped 
within a few pms, only, even in .short 
period experiments — 3 to 20 days — 
providinp the diet was low in residue 
and produced a neutral ash; the 
averape excretion per day was 21.5 
pm. with a standard deviation of 2.1 
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METHODS FOR QUANTITATIVE ESTIMATION OF THE VITAMINS 

1. The Delerminaiion of Vitamin D Activity 


• About fifteen years ago it was clearly 
established that there could be present in 
certain foods or biological materials some 
substance which possessed antirachitic po- 
tency. Subsequently this "antirachitic fac- 
tor” became known as vitamin D. Today, 
we know that at least ten sterol derivatives 
may exert antirachitic effects closely com- 
parable to those of the originally discovered 
vitamin D (1). 

Recognition of the existence of the anti- 
rachitic vitamin naturally stimulated in- 
vestigation of methods whereby this dietary 
essential could be quantitatively estimated. 
Steady advances in knowledge of the causes 
and efieots of rickets brought gradual im- 
provements in thesemethods. Consequently, 
there are no^v available several techniques 
for the quantitative determination of vita- 
min D in foods or other biological materials. 

The first and probably most nidely em- 
ployed method lor estimation of vitamin 
b is by means of the so-called "line test” 
(2). In this technique as now employed (3), 
young rats are confined for 18 to 25 days 
to a diet conducive to development of 
rickets. These periods of time, with proper 
handling and confinement of the animals, 
are sufficient to induce a definitely rachitic 
condition. The rachitic rats are then prop- 
erly grouped tvith respect to negative con- 
trol groups to receive no supplements to 
the rachitic ration; positive control or 
reference groups to receite graded doses of 
some standard reference material; and 
"assay groups” to be given graded doses of 
the material under test. For the next 8 da) s 
the animals are fed daily doses of the proper 
supplement, citlier assay or reference ma- 
terial, No supplements arc fed on the ninth 
and tenth days. 

On the eleventh day the animals are 
sacrificed and cither the proximal end of the 
tibia or the distal end of the radius or ulna 
dissected out, sectioned, cleaned and finally 


immersed in silver nitrate solution. By 
double decomposition reaction, silver salts 
deposit where calcium is present in the 
metaphysis of the bone. When exposed to 
light these silver salts are reduced and form 
a dark line indicating the extent of calcium 
deposition. The experienced technician can 
estimate the degree of healing from rickets 
by the continuity and area of the line. By 
comparison of the results obtained on the 
various groups of animals, a quantitative 
expression of the antirachitic activity of the 
material under assay may be obtained. 

A second method for evaluating vitamin 
D activity is that involving determination 
of "bone ash” (4). In this technique, final 
estimation of the degree of bone calcifica- 
tion — and thus the antirachitic potency of 
the substance under assay — is made by 
chemical analysis of specific bones of the 
experimental animals. A third assay method 
(5) is that int'olving roentgenological exami- 
nation of certain bones. Comparisons of the 
bone densities of the various experimental 
animals serve as a basis for estimating 
the degree of healing from — or prevention 
of — rickets and hence permit determina- 
tion of the vitamin D activity of the material 
under test. 

Common foods as they naturally occur 
can hardly be considered as food sources of 
vitamin D. However, as exceptions, certain 
foods of marine origin (6) might be men- 
tioned uhich consistently contribute small 
but definite amounts of the antirachitic 
factor to the diet. In addition, development 
of various means of fortifying foods with 
vitamin D — particularly those foods of im- 
portance in infant and child feeding — has 
made available other food sources of the 
vitamin (7), Among the many varieties of 
commercially canned foods will be found 
products of both types, which, uhen prop- 
erly used or supplemented, should prove of 
value in obtainingan adequate intake of vita- 
min D, particularly by infants and children. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 


(1) 193« J Am Med Assoc 110,2150, 

(2) 1022 J fitol Chem 51,41 

(3) 1936 The Pbannacopcu of the Unttc<f Stares 

of America, Eleventh Decenmal Revt- 
Sion, 482 


14) 1923 J BioJ Chem 58, 71 
1924 ibid 61. 405 

(5) 1928 Btochem J 22, 135. 

(6) 1938 J Am Med Assoc 111, 528. 

(7) 1937 J Am Med Assoc 108, 206. 


TFe iront to male this series valuable to yoUt so we ash your help. Will you 
tell US on a post card addressed to the American Can Company, New York, 
N. Y., ubat phases of canned foods knoidedge are of latest interest to you? 
Your suggestions will determine the subject matter of future articles. This is 
thefifty^sccond in a series, which summarize, for your convenience, the con- 
elusions about canned foods reached authorities in nutritional research. 



The Seal of Acceptance ilcnotrs tliat 
ihc ftlatenicnis in thi# ndverliurnient 
arc acceptahlr to the Council on Foods 
of the American Tdedical Association, 
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M'.i! » |ir..!>nbU‘ error of the t!ie;)n r.f 
0,:n. — A'.ith’'!' (cmirte'iy of niolofticnl 
Alotract«). 

Nfft/i.l.. A. .1. 

E j- l>rr i tnf }fta I (fttytrir Elf'r 

( An'h. Efith., 

I'eM J nut'. 

injection-: nniilily jjrotliice 
y;i-lric ;inil liuodeniil ulcers in experi- 
tiiemiil aninnils (tl'.'K^) nntl these are 
|f)r.'ite<! in places connnon to the same 
iesi’ois in rintn. Tiie fiirect obser- 
vations of Uie nnieosa, toyelher with 
tin- hi'tolopicnl obsert alions of the 
jiroftrescion of ulcer formation from 
the very beeinninit to the end states, 


I definitely reveal the role of vascular 
j (iysfunetion in ulcer formation. The 
vascular interference in local nu- 
trition is the primary factor of these 
pntholocieal develoimicnts. liopendint: 
on the constitutional type, on vascular 
instability and on the endocrine 
balance, on seasonal variation, on 
emotional situations, trauma, and 
meteorological factor.s, vascular in- 
coordination may evidently be of suf- 
ficient intensity of duration to lend to 
prolonged local anoxia with resultinp; 
development of castric and duodenal 
ulcers. Peptic ulcers should therefore 
he reparded as a local expression of 
vascular dysfunction inherent in eon- 


TRi-CALSATE 



3fia BUFFERED 
NEUTRAL ANTACID 

Tri-Calsato neutralizes Rnstric HCl 
in the treatment of peptic ulcer, 
hyperchlorhydria, heartburn, etc., 
without enusinp a rebound ill 
acidity. 

In an ulcer diet the addition of 
Tri-Calsate directly to the milk 
and cream has a five-fold ad- 
vnntapre; 

1. The citrate content acts to break 
down the larpe curds, makiiiR 
the milk more easily diccstcd. 

2. It affords a Rrenter combininR 
surface to the Rastric IICI. 

3. It makes for palntnbility owinR 
to the combined C02 present. 

■1. Tills combination supplies both 
druR and nutriment at one time. 
5. Tri-Cnlsnte does not make the 
stomach contents alkaline. 

Maximum (Sippy) dosnRC can 
be maintained without harmful 
systemic effects. Tri-Calsato is non- 
toxic, iion-irritatinR, palatable and 
economical. 

Available on ft in -11* and 18 oz. 
bottles. 


II ri.'< far trial pnrhngr ami rotniilrlc lilcrattirc today. 


) AJDD in-s'i 


P’l-.HpPAXTON £ SONS. INC. 

469 6.0HI0 ST. Mttiafttturing Pharmaceutical Chemists 


CHICAGO. ILL. 


stitiitional types iiniible to willistaiid 
the demands of the orRanism for ad- 
justment to iiniisu.al eiiviroiimental 
situations. — A. J. N. (courtesy of 
UioloRleal Ahstracls). 

Alsted, G. 

Oil till' luriTOnhip Frcqiicacy of 
(lust I'o-inteslimil Ilcmonhnycs. 
Aria Mnl. Sroml. Siippl., S!>, 

.Me, 1 fiij., JMS. 

Dyspeptic disorders show increas- 
inR frequency aniont; males, with in- 
creasinR severity, and tendency to 
Raslro-infcstinal IicmorrliaRC. — .1. F. 
tv. (courtesy of BioloRical Abstracts). 

Asciiam, LttAH, Si’EAiis, Maky and 

Madiiox, Douothy. 

The Arnilability of Iron in 
Vnrions Foods. J. Nutrition., 
lC(5):i25-i.<ie, in.is. 

The ability of certain foods to pro- 
mote lib rcRcricrntion in yoiinR rats 
rendered anemic by prolonRcd feed- 
iuR on whole milk was studied in 
order to measure the availability of 
the Fc in these foods. Caiiiied coUards 
and turnip Rroen.s induced Ri’cater 
rises ill Hb when both the loave.s and 
liquid were fed than did the dried 
forms of these Rrcons. The Fe in 
canned turnip Rrccn leaves alone was 
loss available than that in the dried 
leaves. The various dried foods 
studied fell into the followiiiR de- 
scondinR order: hlackeyed pons and 
spinach, turnip Rreens and kale, col- 
lards and mustard, head lettuce, and 
lastly tendei-Rroen and leaf lettuce. 
For these foods no relation was found 
between their .avnilnhlo Fe content de- 
termined by bioassay and their ioni- 
zablo Fe content determined chemi- 
cally by the a,a’ dipyridyl method. — 
(Courtesy Biol. Abst.). 

Sansum, Vi'. D. 

7'lic Fnvoriililc Influence, of Ade- 
quate (Higher) Carbohydrate 
and fjoiecr Fat Diets on the 
Arterioselerosis Problem Asso- 
elated with Diahetes Mellitns. 
Acta hied. Seaiul. Snjipt., eo.-SO- 
SB, 19ns. 

HiRlicr carbohydrate, lower fat 
diets, restored diabetic patients to a 
more normal state of health, and ap- 
parently lowered the incidence of 
arteriosclerosis. The problem is far 
from settled but such diets arc feas- 
ible and have many other advnnUiRCs 
aside from their probable relation to 
arteriosclerosis. — .T.F.W. (Courtesv 
Biol. Abst.). 

Rahman, Li.ncoln, Riciiaud.son, 

IlENnY B. and RiPI.EY, IlnlillERT S. 
Anorexia Nen'osa vith Psyehi- 
atrie. Obserrut ions. Psychosn. 
hted., Vol. 1, yy. n.m.nnr,, July, 
19.19. 

The frequency with which anorexia 
nervosa is mistakenly diaRnosed as 




INTERESfING BANANA FACTS 


T he ripe biinana contains about 20% sugars with nearly 
5% other solids consisting of protein, fat, pectins, minerals, 
vitamins and small amounts of starch and fiber. Its .semi- 
solid texture must hence be attributed to the way in which 
moisture, sugars and the other constituents are held in a 
delicate meshwork of celhilosc and pectin substances, and 
not to low moisture or high fat content. The sugars present 
are sucro.se, levulose and dextrose. The two simple sugars 
account for about 40% of the total sugars. 

The key to the vtiricd uscfulne.ss of the banana is to be 
found in its composition. S])ccial points stand out as qualify- 
ing it for inclusion in special types of diets. These are sum- 
marized in outline form below : 


PROPERTIES OF RIPE BANANA PULP MAKE IT OF VALUE IN 


Hcadily susjara (aloni? with vitamins, 

minerals and Sber).,. ...... .Infant Feeding 

Caloric value (olonp w«Ut vlt.niiins and minerals). Malnulnlion 
Satiety value and low fat (along with vitaimns 

and minerals) ....... . .Uedvicins Diets 

Alkaline rtddue . Couibating Acidosis 

Vitamin content I’revcnting Deficiency DisKrases 

Soft teiture and blandncss (with carbohydrates, ( lotestmal Disturbances 

vitamins, mineraU, pectin and fiber) 4 XormalirmR Colonic Function 

i Convalescent Diets 


PROXIMATE COMPOSITION 
RIPE BANANA PULP 


.-MOISTURE 75.6% 

^DEXTROSE 4.5% 1 
/ 1 TOTAL -onr 

,/ , LEVULOSE 3.5% fsuQARS 
/.SUCROSE n.9% 1 



^STARCH 

/crude fiber 

/PROTEIN (N » 6.25) 

A/>at 

,ASH* 


1 . 2 % 

. 6 % 

1.3% 

.6?v 

,8% 

100,0^ 


♦Contains important minerals including calcium, 
copper, iron and phosphorus 

VITAMINS IN BANANAS {Units per Ounce} 

(nfernetioesl ShermeA 

A*7I to 95 8-4 fo 5 C-57 0-!0 


LITERATURE ON REQUEST 

UNITED FRUIT COMPANY ~ ~ P. O. Sox 2024, Boston, Mass. 
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Simmonds’ disease warrants readins: 
this paper. 

Characterizing this entity as a 
neurosis with psychosomatic mani- 
festations, the authors present twelve 
patients. It is apparent that endocrine 
manifestations appear secondary to 
the starvation which the body under- 
goes. Obsessive, compulsive, anxiety, 
and depressive features are promi- 
nent.,' 

The physical findings are those 
found in stai-vation, including “emaci- 
ation, dry, scaly skin, cold bluish ex- 
tremities, amenorrhea, atrophic type [ 
of vaginal smear, subnormal temper- 
ature, slow pulse and low blood ) 


pressure. Common personality chai'- 
acteristics were stubborness, meticu- 
lousness, parsimony, ambitiousness, 
seelusiveness, shyness, dependence on 
others and difficulty in' making 
friends. The patients’ own statements 
indicated an avoidance of assuming 
normal sexual relationships. Fre- 
quently excessive interest by a parent 
in the function of the intestinal tract 
had been impressed on the patient in 
early life.” 

The major course of the treatment 
is regulation of regime plus psycho- 
therapy. 

I H. H. Lerner, Boston, Mass. 




A Thoroughly 
Investigated Prodnet 



I 

A True 
Choleretic 

O 

A Single 
Chemical Entity 

• 

Virtuolly 

Nontoxic 




The findings of . independent and 
- unbiased research represent the' 
— 1 final criterion of the therapeutic 

! value of a medicinal preparation. 

During the last 17 years several 
> hundred repoi-ts in medical joui’- 
, nals all over the world have es- 
tablished that Decholin (dehydro- 
cholic acid) and Decholin sodium 
offer the physician reliable thera- 
peutic agents for the treatment of 
hepatic and biliary tract disorders. 

Decholin and Decholin sodium have 
proved of value as choleretics in 
; the treatment of chronic cholecys- 

' titis, hepatitis of toxic origin, non- 

] calculous cholangitis, biliary en- 

' gorgement, hepatic insufficiency, 

biliary dyskinesia, pre- and post- 
; operatively in biliary tract sur-. 
gery, and as diuretics in ascites 
associated with hepatic engorge- 
ment. (Contraindicated only in me- 
’ chanical obstruction of the bile 
passages) . 

,0;^ A Pioneer Product of 
Bile Acid Research 


UFT- .o .. . 

^ Biedel-de ,Haen, Inc. 

105 HUDSON STREET • • . NEW YORK. 
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THE AMERICAN PROCTOLOGIC 
SOCIETY 

At its recent meeting in Brooklyn, 
Dr. Martin S. Kleckner, of Allentown, 
Pa., was elected President of tbe So- 
ciety to succeed Dr. Dudley Smith of 
San Francisco. 

The following other officers Were 
elected : 

Dr; Martin Marino, Brooklyn, Vice- 
Pi-esident, 

Dr. Frederick B. Campbell, Kansas 
City, Treasurer, 

Dr. Cecil , Gaston, Birmingham, and 
Dr. Walter Fansler, Minneapolis, 
Councillors, 

j Dr. Harry E. Bacon, Philadelphia, 
Editor, 

Dr. Curtice Rosser, Dallas, Secre- 
tary. 

The next annual meeting will be 
held in Richmond, Virginia, on June 
9, 10 and 11, 1940, with Dr. E. H. 
Terrel! as Chairman of Arrange- 
ments. 

The following were elected to 
Fellowship: 

Senior Fellows: 

, Dr. Alois Bachman Graham, 

Dr. John Lemuel Jelks, 

Dr. Collier Ford Martin. 

Fellows : 

Dr. Robert A. Scarborough, 

Dr. Warren W., Green, 

Dr. Wm. K. McIntyre, 

Dr. Jerrold P. Nesselrod. 

Curtice Rosser, Sec’y. 

Condon, Palmer and Burgess, Alex- 
ander M. 

Clinical Experience with SS to SS 
Per Cent Oxygen in the Trcat- 
' inent of Abdominal Distention 
and Other Conditions. The New 
Eng.' J. of Med., V 0 I. . 221 , pp. 
399-302, Atig. Si, 1939. 

The use of oxygen in the treatment 
of abdominal distention is reported in 
a series of forty eases. Twenty-five 
of the patients received definite 
benefit, five questionable benefit, and 
ten were uninfluenced. Cases with 
emphysema all had satisfactory re- 
sults. 

The 'method is considered life saving 
in severe abdominal distention such 
as is seen in pneumonia, typhoid 
fever, and post-operative peritonitis. 

H. H. Lerner, Boston, Mass. 

McCance, R. a., Widdowson, E. M. 
AND VeRDON-ROE, C. M. 

A study of English Diets by the 
Individual Method. III. Preg- 
nant Women at Different Eco- 
nomic Levels. J. Hyg., 3S(5): 
590-622, loss. 

Different economic levels did not 
affect the diets of 120 subjects in re- 
spect to the intake of calories, fat 
and carbohydrate, whereas the in- 
takes of protein, animal protein, Ca, 
P, Fe and Vitamin B rose convinc- 
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f GELATINE 




EEEDINGS 



Light orea represents a day's energy output by cc 
test subject during the training period before gela» 
tine feedings were started. Dark area represents 
a day's energy output by the same subject after 
gelatine feedings. In both cases the subject worked 
to the point of exhaustion. 


Muscular Energy Doubled 

By PLAIN KNOX GELATINE (U. S. P.) 

Recent physiological research has confirmed the importance of 
the phosphocreatine phase in muscle contraction in a group of 
male subjects, and has shown that energy output con be increased 
by more than 100% through "concentrated” feedings of plain Knox 
Gelatine (U.S.P.). 

"Proceedings of the Sodety for Experimental Biology and Medicine", 40: 157. Id39« 

Knox Gelatine is high in certain amino acids, which are precur- 
sors of muscular creatine. Thus, by increasing the phosphocreatine 
content of the muscle, Knox Gelatine increases its chemical store 
of potential energy. 

The gelatine \ised in this study was plain Knox Gelatine (U.S.P.) 
which assays 85% protein and which should not be confused either 
with inferior grades of gelatine or with sugar-laden dessert pow- 
ders, for these latter products will not achieve the desired effects. 

When you desire pure U.S.P. Gelatine, be sure to specify KNOX. 

Your hospital can get it on order. wri 


EXTRA ENERGY FORMULA 

Empty one envelope o£ Knox Gelatine in a glass three-quarters filled 
with cold water or fruit juice {or half water and half fruit juice). Let the 
liquid absorb the gelatine. Then stir briskly and drink immediately 
before it thickens. Take four bmes a day for two weeks, then reduce 
to two envelopes a day. (May be taken before or after meals). 




WRITE 
Dept. 475 




Please send ulerature on 
the use of Knox Gelaline 
lo increase energy. 
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ingly with income. A rise in spending 
power led to increased consumption 
of milk, fruit, vegetables and meat, 
and to a decreased consumption of 
bread and total cereals. Women taking 
the belter diets were, on the average, 
significantly taller and less anaemic 
than those on the poorer diets. A com- 
parison of the diets of the well-to-do 
women with the dietary requirements 
suggested by the League of Nations 
and other authorities suggests that 
the calorie standard has been set too 
high. The intake of Ca was subopti- 
mal throughout and the diets of the 
poorer women were deficient in many 


respects. — C.M.D. (Courtesy Biol. 
Abst.). • ■■ - — 

Goorley, J. T. and Lee, C. 0. 

A Study of Enteric Coatings, J. 
Am. Phann. Assoc., 27(5) :S7B- 
SSi, J9SS. 

The following materials were used 
in coating capsules: keratin; salol; 
stearic acid; combinations of stearic 
acid with salol, paraffin, wax, ceresip, 
glyeosterin, lauric acid, palmitic acid, 
myristic acid; sandarac; shellac; 
collodion; tolu; benzoin; lacquers; 
albuminoids; waxes; formaldehyde- 
gelatin; castor oil; shellac, and alco- 


hol mixture. Of these studied, only 
the last-named gave evidence of dis- 
integrating in the intestine within a 
reasonable time and of not being 
damaged by passing through the 
stomach. .. Best results followed ad- 
ministration on an empty stomach 
about 1 to 2 hours before meals. Suc- 
cessful enteric coatings must possess 
othep properties : than, solubility simply 
in alkaline media. Sriiall capsules ap- 
pear to paps out of the stomach much 
more uniformly and within a shorter 
pei’iod of time , than do larger 
capsules. — G.M.H. (Courtesy Biol. 
Abst.). 

Anson, M. L. 

The Estimation of Pepsin, Tryp- 
sin, Papain and Cathepsin with 
Hemoglobin. J. Gen. Physiol., 
22(1):79-D1, i figs., 193S. 

The procedures were completely de- 
scribed and the activity units defined. 
Directions for constructing a curve 
relating activity units to color .values 
of digestion products were given. — E. 
S. (Courtesy Biol. Abst.). 

Best, C. H. and Ridout, Jessie H. 
Under Nutrition and Liver Fat. 
J. Physiol, 9i(l):i7-60, i figs., 
19SS. 

Many expts. on large groups of 
rats indicate that accumulation of fat 
in the liver during fasting is an ex- 
tremely variable phenomenon; under 
the conditions of these expts.,' male 
rats usually do not exhibit an in- 
crease in total liver fat although 
there may be a slight rise in the'%, 
while large female rats usually ex- 
hibit some increase. — T. C. B. (Coiu-- 
tery Biol. Abst.) . 

Franklin, D. J. and Maher-Lougii- 
nan, G. P. 

The "Circular" Musculature of 
the Small Intestine. J. Phy.siol, 
9i(,7);i2G-i29, 19,tS. 
Experimental evidence is given, 
which supports Carey’s view that 
there is a close spiral arrangement of 
muscular fibres in the small intestine 
of certain spp. The direction of the 
spiral is anti-clockwise, viewed from 
above (stomach end of the inte.stine). 
The physiological implications are 
discussed. — T. C. B. (courtesy of 
Biological Abstracts) . 

Borst, J. G. G. 

The Cause of Hyperchloremia 
and Hyperazotemia in Patients 
leith Reeurrent Massive Hemor- 
rhage From Peptic Ulcer. Acta 
Med. Scajxd., 97(1 /2) :CS-SS, 193S. 

■ The hyperazotemia following mas- 
sive gastro-intestinal hemorrhage de- 
pends on the increased formation of 
urea from the blood in the bowel. The 
hyperazotemia leads to relative poly- 




C H O If O N 

(GRYSTALLmE DEHYDROCHOLIC ACID SQUIBB) 


Useful in 

^i&MqT)l}ea4e 


Best,* in a study of biliary disease, found that much of the 
postoperative distress after gall-bladder removal was due to (a) spasm 
of the choledochal sphincter and (b) mechanical obstruction due to 
"remaining stone, mucous plug, inspissated bile, or blood clot." Both 
conditions resulted in a back pressure of bile throughout the intricate 
duct system within the liver. 

To combat this problem, hydrocholeretics were used as part of a 
course of treatment designed to relax the sphincter area and at the 
same time to increase the bile flow and intraductal bile pressure in 
order to force the pass.ige of the above-mentioned foreign bodies 
through the sphincter. Indicative of the value of the treatment is the 
fact that this regimen was established "as a routine part" of "post- 
operative management of all cases of gall-bladder surgery.” ' 

Procholon, used in proper dosage, not only induces evacuation of 
the gall-bladder, but, by direct stimulation of the hepatic cells, in- 
cre.ases the secretion and flow of bile from 100 to 200 per cent. 

Procholon is indicated in a variet)' of gall-bladder and biliary tract 
diseases; in hepatic insufficiency, biliary stasis, cardiac decompensa- 
tion associated with cirrhosis of the liver, and in liver poisoning (espe- 
cially from arsphenamine, phosphorus, and dnehophen) . Usual dosage 
is 1 to 3 tablets 2 to 4 times daily. 

Procholon is available in bottles of 25, 100, and 500 tablets of 3% 
grains (0.25 gram) each. 

' Rest, R. Russell: Roely Mtn . H . 1 . 36:319 (May) 1939. 

For literature address the Professional Service 
Department, 745 Fifth Are., New York, N, Y, 

E- R: Squibb Sons, New"K)rk 

HANUfACTURIHGCHEMISTSTOTHE MEDICAL PROFESSION SINCE 1858 



YOUR REASONS 

ARE GOOD, DOCTOR 



JFhy should you use Agarol when the measure 
you now use seems satisfactoi y? 

...Archimatthaeus teas satisfied tvitk euphorbia 
and barley boiled in water for the treatment of 
constipation. Magister Fertarins found nnrobola~ 
num good. 

But times have changed. Experience has wi ought 
the change. And the change came from dissatis- 
faction, ever in search for the better, the more 
effective, the more satisfying. 

Many physicians have found the answer to their 
quest in Agmol. This good mineral oil and agar 
emulsion with phenolphthalein softens the intes- 
tinal contents, lubricates the channel of their pas- 
sage and gently stimidates peristaltic activity. It 
combines effectiveness ivith exceptional palatability, 

JVhy should you tiy Agarol? Because it satis- 
fies the demands of modern medicine for a boivel 
evacuant and a therapeutic measure for the treat- 
ment_oj^ habitual constipation. Send for a trial 
supply. See hoiv Agarol compares. 

WfLLfA^A R. WARNER & COMPANY, INC. 
113 West 18fh Street • New York City 

, \ 



Agarol is supplied in bottles of 6, 10 and 16 ounces. 
Adult dose, 1 tablespoonful. Children, 2 teaspoonfuls. 
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Delicious Tropical Fruit 

AIDS DIGESTION 

Specialists in digestive diseases know the value of Papaya Melons for 
diet. Papayas possess a papain content of soluble enzymes which be- 
have in the human stomach in a similar manner to animal pepsin. 


PAPAYAS Contain 

1. Proteolytic ferment which decomposes protelds. 

2. Coagulating ferment which acts upon casein of 
milk. 

3. Ferment with power to attack starch. 

4. Clotting ferment similar to pectase. 

5. Ferment with powers of action on fats. 


Order Calawaii Papapas Direct from Hawaii 

Calawaii Papayas are the finest in the world. Until recently govern- 
ment restrictions made it impossible to ship them into the United 
States. Now you can enjoy this “Queen of Tropical Fruits" at the very 
peak of its goodness . . . picked from a tree in Hawaii and whisked 
half way around the world to your door. 

Physicians are invited to write for mote information about this de- 
licious, healthful melon that grows on a tree. Drop a card in the 
mail today . . . There’s no obligation. 

Calawaii PAPAYAS 


TROPICAL PLANTATIONS, INC. 

156 Montgomery St. San Francisco 


diet therapy, 
especially ULCER cases 

. . . PABLUM 

jpAR too often the bland diet prescribed for gastric ulcer, 
•*- colitis, and similar gastrointestinal disorders is a deficient 
diet. Pablum is rich in a wide vai'iety of the accessorj'^ food 
factors and can be fed over long periods of time without 
danger of gastrointestinal irritation. Its fiber content is 
only 0.9%. Yet Pablum contains 37 times more iron than 
does farina and is an e.xcellent source of vitamins B, and G 
(Riboflavin). Also rich in calcium and phosphorus. 

Requires no cooking. Pablum can be prepared quickly and 
conveniently at the office or shop simply by adding milk or 
cream and salt and sugar to taste. Can also be used in a 
variety of appetizing dishes to .enhance their vitamin and 
mineral values. Pablum (Mead’s Cereal thoroughly cooked) 
consists of wheatmeal (farina), oatmeal, commeal, wheat 
embryo, alfalfa, yeast, beef bone, sodium chloride and 
reduced iron. 

Samples and literature sent on request of physicians. 


MEAD JOHNSON 

Evansville, Ind. 


& COMPANY 

U. S.-A. 


uria, and the urea concentration (45- 
60 g. per 1) remains maximal until 
the blood volume is restored. If shock 
develops, hoth diuresis and maximum 
urea concentration fall and the blood 
urea rises further. The urea clearance 
may be the best measure of the se- 
verity of the shock. Post-hemorrhagic 
blood dilution is retarded by high 
diuresis, with a restricted fluid intake, 
by low blood albumin, and capillary 
damage. While post-hemorrhagic di- 
lution is progressing, the kidneys ex- 
crete neither Na nor chlorides; if 
NaCI is given the plasma NaCl in- 
creases above the normal. The re- 
tention of salt and increased excre- 
tion of K form part of a regulating 
mechanism for restoring the normal 
filling of the arterial ' system. — J. F. 
W. (courtesy of Biological Abstracts). 

Patterson, Charles A., Smith, 
Erma and Hale, H. B. 

Food Intake and Gastro-Intesti- 
nal Motility in the Albino Rat 
During Chronie CO Asphyxia. 
Froc. Soe. Exp. Biol, and ilfed., 
S9(S):50fl-Sll, 1 fig., 19SS. 

Albino rats exposed daily for one 
hour to 0.34 per cent CO consumed 23 
per cent. less food during a period of 
about 2 months than their litter mate 
controls. If treated with CO immedi- 
ately after eating a test meal, peris- 
talsis was inhibited and the ingestion 
time increased about 22 per cent. — 
Authors (courtesy of Biological Ab- 
stracts). 

Banks, Benjamin M. and Barron, 
Louis E. 

The Phenolphthalcin Test in the 
Diagnosis of Gastro-Intcstinal 
Disease. The -New Eng. J. of 
Med., Vol. 22i, pp. 296-299, Aug. 
Si, 1939. 

Fifty-two patients with intrinsic 
lesions of the gastro-intestinal tract 
and a hundred and fifty-one controls 
were examined by a modification of 
the Woldman phenolphthalein test to 
determine the presence of defects in 
the mucosa of the intestinal tract. 

One fourth of the cases with ali- 
mentary disease failed to give a posi- 
tive test, while one-sixth of the con- 
trol cases gave a false positive. The 
results therefore indicate a wide 
range of error for the test thus limit- 
ing its usefulness. 

H. H. Lerner, Boston, Mass. 

Seymour, W. B., Spies, Tom Douglas 
AND Payne, Warren. 

The Gastric Secretion in Chronic 
AleohoHc Addiction. J, Clin, 
inves., 18(1). -15-18, S figs., 1939. 
The gastric secretion in 40 chronic 
alcoholic addicts was studied, hista- 
mine being used as a secretory stimu- 
lant. There was no clinical evidence 
of vitamin deficiency, and no labora- 
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. . . . The Original Concentrated Vegetable 
Mucilloid made from Plantago Ovata 

KONSYL, by absorbing water and swelling into a soft, bland bulk, 
induces normal peristalic activitj' in the bowel and sweeps the fecal 
contents with it, without irritation to the most sensi- 
tive gastro-intestinal lining. Thus “purgative colitis” 
is avoided; and by its bulk, KONSY'L assists in con- 
trolling intestinal spasm. 

Because of its viscous and non-liquifying properties, 
KONSYL does not cause leakage from the anus, even 
when taken in large doses. 

Write for clinicol test sample and literature. 

.‘\lso ninmifactiirers of L. A. FORMULA containing Lactose, 
Dextrin and Plantago Ovata Concenti-ate. aj 10-30 
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Increases the Bulk 
and Moisture of 
the Feces 


Its compound coatings of vegetable gums provide the 
maximum hydration in the intestinal tract. 

KARA.JEL produces smooth, bland, moisture retaining 
bulk ; that mixes with the food residue, developing soft well 
formed easily evacuated stools. 

Its absoi-ption and retention of moisture develops a 
iubricative, non-irritating bulk that induces normal peris- 
talsis without irritating cathartics. 

KARAJEL, a small smooth granule, is easy to take. 

DOSAGE: One to three teaspoonfuls daily; taken with 
large quantities of water. 

I!EPRI>!TS of the Editorial ".Aids to Normal Bowel Function” 
".Amcr. J. Din. Dis., March, lialO; J. A. Bargen, M.D., will be sapnlied 
01} roiiucst. 

WELIN-SATER COMPANY - Pasadena, California 


toiy evidence of anemia. The results 
show, an average diminished secretory 
volume and an average diminished 
acidity but the peptic activity of the 
gastric juice was apparently un- 
impaired. Comparison of the inci- 
dence of the achlorhydria with the 
expected normal incidence for the 
various age groups shows a consider- 
able increase of achlorhydria over 
normal. Comparison of the incidence 
of achlorhydria in our series with a 
series of alcoholics with .polyneuritis 
in which histamine was used as a 
secretory stimulant shows that the 
per cent with achlorhydria was much 
higher in the latter group. — tV. Bi S. 
(courtesy of Biological Abstracts). 

Stewakt, H. L. and Cantarow, a. 
Experimental Caj-bon Tetrach- 
loride Poisoning in the Cat. II. 
The Influence of Ligation of 
Single Bile Ducts. Arch. Path., 
26(6) :1121-11S0, 10,38. 

In adult cats the subcutaneous in- 
jection of cell is followed by the de- 
velopment of characteristic regressive 
and regenerative phenomena in the 
central zones of the hepatic lobules. 
In cats subjected to ligation of single 
hepatic ducts 2 weeks prior to in- 
jection of cell the hepatotoxic effect 
of this poison is distinctly less marked 
than in previously normal animals. 
This difference is strikingly evident 
in both polygonal and Kupffer cells. 
Except at 2 and 8 days following in- 
jection, the regressive changes are of 
approximately equal severity in ob- 
structed and nonobstructed lobules; 
at those stages the damage is dis- 
tinctly more marked in the latter. 
The niorphological differences be- 
tween the 2 groups of animals are 
reflected in the functional activity. 
Abnormalities in bilirubinemia, re- 
tention of bromsulphalein and urobili- 
nuria are less marked in those with 
ligation of single bile ducts than in 
previously normal animals. The 
possible causes of these differences 
are discussed. — A. C. (courtesy of 
Biological Abstracts). 

Meulengracht, E. 

Histologic Investigation Into the 
Pgloric Gland Organ in Per- 
nicious Anemia. A«i. J. Med; Sci., 
107(2) :201-2U, 6 figs., 1030. 

In earlier works by the author it 
was shown that the antianemic factor 
of the stomach (Castle’s intrinsic 
factor) must be secreted by the 
pyloric glands and the histologically 
indentical Brunner’s glands. Now 
stomach and duodenum from 8 perni- 
cious anemia patients have been sub- 
jected to a histologic investigation. 
Gastritis changes in the fundus 
portion with atrophy of the glands 
and disappearance of parietal and 




. . . from the Laboratories 
which originated WNiTE’S COD LIVER OIL CONCENTRATE 


Here ai’e products of the same in- 
tegrity, efficacy and ethical character that 
you have found typical of White’s Vitamin 
A and D products. White’s Vitamin B pro- 
ducts contain definite amounts of Thiamin 
and Riboflavin. In addition, however, all 
the other B Complex factors are present. 
Further, you will doubtless appreciate the 
fact that the B Complex is available in 
both Liquid and Tablet form. 

Your patient, too, will welcome the 
pleasing flavor, convenience and economy 
of these potent members of the important 
vitamin B Group. 

Your preferred pharmacy is now pre- 
pared to fill prescriptions for White’s 
Vitamin B products, or can immediately 
pi'ocure these products for you: 

VITAMIN B 

COMPLEX CONCENTRATE LIQUID 

Pleasantly flavored. 6 drops, or one-tenth 
of a cc. contain not less than 50 Inter- 
national Units of B, (Thiamin) ; not less 
than 10 Sherman Bourquin Units of G 
(Riboflavin). Also, significant amounts of 
all other natural B complex factors. 

Available in bottles (with droppers) of 
5 cc. and 25 cc. 

VITAMIN B 

COMPLEX CONCENTRATE TABLETS 

Each tablet contains not less than 50 
International Units of B, (Thiamin) ; not 
less than 15 Sherman Bourquin Units of 


G (Riboflavin). Also, significant amounts 
of all other natural B complex factors. 

Available in bottles of 100 and 240 
tablets. 

THIAMIN CHLORIDE 

(VITAMIN El HYDROCHLORIDE 1 MGM.) 
Each tablet contains not less than 300 
International Units of vitamin B,. 

Available in bottles of 40 and 100 
tablets. 

VITAMIN A.B.D 
CAPSULES 

Each capsule contains not less than 9,360 
U.S.P. units of vitamin A; 936 U.S.P. 
units of vitamin D; 27 International units 
of vitamin B, (Thiamin); 10 Sherman 
Bourquin units of vitamin (j (Riboflavin), 
and, in addition, significant amounts of all 
other natural B Complex factors. In both 
vitamin A and D content each capsule is 
equivalent to not less than 3 teaspoonfuls 
of cod liver oil meeting U.S.P. Minimum 
Standards. 

Available in sanitaped packages of 24, 
bottles of 100. 

• 

These products are ethically promoted 
— not advertised to the laity. 
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HIGH QUALITY 


AFAXIW— Vitamin A 

Highly concentrated and purified preparation of vitamin A. Supplied in capsules 
containing 10,000 U.S.P. units in oil. Prepared by a process of molecular distilla- 
tion which removes certain fatty acids and products of rancidity believed to be 
largely responsible for the objectionable taste and odor of fish oil. 

BETAXIN*— Vitamin 

Synthetic crystalline vitamin Bi hydrochloride (thiamin chloride). In tablets of 
various sizes, ampules and elixir form. Each 1 mg. is equivalent to 333 interna- 
tional units; each fluidounce of elixir contains 5 mg. (0.62S mg. per teaspoonful). 

BETAPLEXIN*— Vitamin B Complex 

Palatable, easy flowing preparation of the vitamin B complex, derived from cereals 
and fortified with synthetic ctystalline vitamin Bi (thiamin chloride) and vitamin 
Bj (G, riboflavin). Supplied in bottles of 4 fluidounces. Each fluidrachm repre- 
sents 0.37S mg. (125 international units) of vitamin B, hydrochloride; 100 gammas 
(40 Bourquin-Sherman units) of vitamin B,; 200 gammas of vitamin B,; filtrate 
factor value 54 (Jukes-Lepkovsky); also a good source of pellagra preventive 
factor and other factors of vitamin B complex. 

BEGET AX*— Vitamins B, C 
Crystalline vitamins Bi and C. Supplied in tablets each containing 0.3 mg. (100 
international units) of vitamin Bi hydrochloride and 12.5 mg. (250 international 
units) of vitamin C. 

CANTAXIN*— Vitamin C 

Synthetic, crystalline vitamin C (ascorbic acid). Supplied in citrus flavored tablets 
of 25 mg. and ampules of 100 mg. Each milligram represents 20 international units. 

DRISDOL* in Propylene Glycol — Vitamin D 

Crystalline vitamin D- from ergosterol in highly refined, well tolerated vehicle. 
Supplied in bottles containing 5 cc. and 50 cc. tvith special dropper delivering 
250 U.S.P. vitamin D- units per drop. 

DRISDOL* with Vitamin A Capsules — Vitamins A & D 

Crystalline vitamin Z)» from ergosterol with highly concentrated and purified 
vitamin A. Supplied in capsules containing 1000 U.S.P. units of vitamin Ds and 
10,000 U.S.P. units of vitamin A in oil. 

POLYTAXIN* — Quintet of Pure Vitamins 

A combination of pure crystalline vitamins B,, B., C and D- with highly purified 
vitamin A. Each capsule contains 10,000 U.S.P. units of vitamin A; 150 inter- 
national units (0.45 mg.) of crystalline vitamin Bi hydrochloride; 20 Bourquin- 
Sherman units (50 gammas) of crystalline vitamin B,; 500 international units 
(25 mg.) of crj^stalTine vitamin C (ascorbic acid); and 1000 U.S.P. units of 
crystalline vitamin D,. 

♦rraUvinark Res* U. S. Pat. Off. & Canada. 

Samples and literature on request. 

WINTHROP CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 

NEW YORK, N. Y. WINDSOR, ONT. 

Factories : Rensselaer, N. Y. — Windsor, Ont. 
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CHEVALIER JACKSON 
ESOPHAGOSCOPES 


~ ~ ' 11 ‘aS 

Pilling-Made Equipment Used by the Staff of the 
Chevalier Jackson Clinics 

Thr-t' uuihcniic mi^dula are exact dupHcates of these made by us for and used by the various 
Cheialier Jarkaon CIiuk-.-* in Philadelphia, All made under our one roof and super .‘iston, 
Hi'iinr-.L' {iropor inU*rfunt‘t»t*njnfr of separate instruments. 




Miller-Abbott Double Lumen Tube 


For Small Intestinal Intubation 
As used by T. Grier Miller, M,D,, W. Osier Abbott, M.D.- 


• Price $7.50 


also make the Abbott-Rawson Double Barrelled 
Gastro-Enterostomy Tube 

Iv IhirrelVi Ga.strO'ErUorostcmy Tube ( Abbott* R' wson) P9I4S is desjtjned ^or the 
•peraM'.e care vf malnourished patients subjected to any form of operative procedure 
the tomneh tn the . mall intc'itine 

»- to constructed that a sincle lumene<{ section leads up from the “bucket” (bucket 
terlmp silcerf at the tip for 30 cm. at thi« pnmt. A second and laruer lumen bejrins 
«nfjnues thmu^'hout the remalnine length of the tube. 

Price $6.50 

GEORGE P. PILLING & SON CO.. Arch and 23rd Streets, Philadelphia, Pa. 
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by inflammatory cells were present 
together with development o£ atypical 
epithelium with limited penetration 
into the deeper gastric wall and blood 
vessels. Although histologic .studies 
reveal certain features that are some- 
what suggestive of malignant growth, 
there are contradictory criteria, such 
as the symmetrical development of 
the process and the absence of metas- 
tases, unlimited local spread, exten- 
sive ulceration and destruction. — 
Authors (courtesy of Biological Ab- 
stracts). 

Heslop, T. S. -■ 

The Hypothalamus and Gaslric 
Motility. Quart. J. Exp. Physiol., 
ZS(i):SS5-SiO, i figs., JSS8. 

The hypothalamus was stimulated 
using Souttar machine for localization 
and Thyratron valve stimulator. 
Gastric motilitj' was recorded, by 
X-ray, Stimulation of supra-optic 
group of nuclei caused marked in- 
crease in rate and depth of peristalsis, 
tonic contraction of pyloric antrum 
and a very rapid passage of the 
barium paste into the intestine. Stimu- 
lation of maminillary group caused a 
momentary relaxation of the pyloric 
antrum only. Experiments were all 
carried out on 2)4 kgm. female cats. 
— T, S. H. (courtesy of Biological 
Abstracts) . 







In Treating Constipation, 

This is What 9 Physicians 
Out of 10 Would Say ... 

.New hahils of elimin.ition. new dietary 
h.ihits are the basis of most successful 
tre,ilmem. However, in aiding in the 
re-estali!hhnient of such habits, a bland 
pure mineral oil may often he most 
helpful. .Vnd now, in light of recent 
studies upon the effects of Vitamin B-1 
in the gastro-intcstinal tract, litis im- 
portant food factor may he an essential 
in restoring normal tonus to the ncuro- 
mnsentar mechanism of the intestines. 
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Both of These Important Aids 
are Present in Vita Nujoi! 

VITA NUJOL is a pleasant tasting 
mineral oil emulsion with pure crystal- 
line Vitamin B-1 added. The concen- 
tration of the vitamin is such that the 
recommended average dose of Vita 
Nujoi contains the average mainte- 
nance requirements for an adult (400 
International Units). 

VITA NUJOL will be found to be 
helpful not only in the treatment of 


Coor. td39, StBRCo Inc. 


constipation, but w’hercver Vitamin 
B-1 deficiency may he a factor. This in- 
cludes such conditions as loss of appe- 
tite, the toxemias of pregnancy and 
chronic alcoholism, gastric and duo- 
denal idccrs, and many otlier common 
syndromes. 

• . . 

A postal card brings you free sam- 
ples and descriptive literature. Stanco 
Incorporated, 1 Park 
Are., New York, N.Y. 

VITA Nu iol 





THE 

OBSTINATE 

CASE 


'p'OR those cases of constipation that resist the mild 
stimulation of Mucilose alone, such as are en- 
countered in senility and in pregnancy, regulation 
can he accomplished with the most recent develop- 
ment in this field— 



MUCILOSE GRANULES with KASAGRA 


Containing approximately 55% Mucilose and 
45% dextrose, with 4 minims of Kasagra to 
tlie teaspoonful, provides hland, smooth bulk 
and lubrication in addition to gentle laxative 
action. The active factors are: 

1. AAuciloSG — a hemicellulose obtained 
from Plantago loeflingii. Mell recognized in 
constipation and colitis management for its 
remarkable ability to swell in the presence of 
liquid and form a mucilaginous, bulky mass, 
which lubricates the mucosa T\ithout leak- 
age, and eases natural elimination. 


2 . ^ Steams development. 

Each minim of Kasagra represents the gentle 
tonic laxative properties of one grain of cas- 
cara sagrada bark. 

DOSE: one to two teaspoonfuls, followed by 
copious water. 


Mucilose Available in Three Forms 

Mucilose Granules with Kasagra, 4 oz. bottles 
Mucilose Flakes, 4 oz. and 16 oz. bottles 
Mucilose Granules, 4 oz. and 16 oz. bottles 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

New York Kansas City San Francisco 

Windsor^ Ontario Sydney, Australia 


Frederick Stear>s & Co^IPA^Y Dept. D.D. lO 

Detroit, Michigan 

Please send me a supply of Mucilose Granules with Kasagra for clinical tc-rt. 


Pstime M.D, 

Address 

City State 
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GASTRON . . . 

The Acid-Aqueous Extract of 
the entire stomach mucous membrane 
including the pyloric 

This highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency: helpful in protective preven- 
tive measures against anemia. 

In the progress of clinical research and 
trial GASTRON has proved of con- 
stantly increasing service and repute. 
GASTRON is pleasant to take and 
practicable for systematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 


Kellogg’s 

Tj 1..! 

provides iron 
Vitamin Bi as well as 
Laxative 
Bulk 

Made by Kelloi^'s in Battle Creek 
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A NATURAL 


" ■ Laxative 


CEREAL 
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intubation Studies of the Human Small Intestine: 

XVII. The Effect of Atropine and Belladonna on the Motor Activity 
of the Small Intestine and Colon* 

By 

KENDALL A. ELSOM, M.D. 
and 

J. L. DROSSNER, M.D.f 


I N spite of the well established pharmacologic obser- 
vation that atropine depresses the motor function 
of the bowel its clinical use for that purpose has often 
been disappointing. We have consequently taken ad- 
vantage of the technique of intestinal intubation, as 
developed in this clinic (1), and as previously em- • 
ployed by Abbott and Pendergrass (2) in a study of 
morphine, to determine objectively the effects of 
atropine and belladonna on the motor functions of the 
small intestine and colon of man. Both drugs produced 
a marked and lasting decrease in tone and motor 
activity of whatever portion of the tract was studied. 

METHODS AND SUBJECTS 
As previously described (2) the apparatus was intro- 
duced under fluoroscopic guidance to any desired 
portion of the tract. The balloon was then inflated 
with approximately 40 cc. of air under 10-12 cm. of 
water pressure and connected with a spirometer type 
of volume recorder which activated a writing lever. 

In some instances a suspension of barium was intro- 
duced to permit simultaneous fluoroscopic observation 
of the calibre and motor activity of the bowel immedi- 
ately proximal or distal to the inflated balloon. The 
method employed in these experiments has limitations 
discussed by Abbott (2) , If the balloon enters a con- 
stricted portion of the gut, or is impinged upon by a 
bolus of intestinal contents the writing lever may indi- 
cate an increase in tone which is fictitious. Simultane- 
ous fluoroscopic study usually discloses the fact, how- 
ever, and therefore serves as a control of this part of 
the method. No technical errors now recognized pro- 
duce an apparent fall in tone. 

Except for 3 individuals who had abnormalities con- 
sidered suitable for study all the subjects were with- 
out demonstrable gastro-intestinal disease. Two of the 
three showed small intestinal hypermotility and hyper- 
tonicity by roentgen e.xamination and a third bad 
ulcerative colitis for which an ileostomy had been per- 
formed. This latter subject provided an opportunity 
for simultaneous intubation through the ileostomy 
opening of the terminal ileum and the colon. In all 
subjects control tracings of intestinal activity were 
obtained before atropine sulphate was injected hypo- 
dermically. In a few instances atropine or belladonna 
was administered orally. 

ACTION ON THE DUODENUM 
Eight observations were made on 5 subjects. The 
control tracings from the normal duodenum have two 

■^Froni the Gastro-IntestinaJ Section (Kinsey-Thomas Foundation) of 
the Medical Clinic, Hospital of the University of Pennsylvania. 
Presented in abstract before the forty-second annual ineetinfr of the 
American Gastro-Enterolocrical Association, Atlantic City, May 3, 
1939. 

tSmith, Kline and French Fellow in Gastro-Entoroloey. 


chief characteristics: The intestinal tone is high and 
the motor activity is great. Two types of waves are 
recorded as a rule, large peristaltic waves occurring 
every minute or two and lasting approximately a 
minute, on which are superimposed frequent small 
undulations produced by rhythmical contractions. 

Administration of atropine sulphate was followed 
(Fig. 1) in 10 to 15 minutes by a gradual fall in intra- 
duodenal tone. The large peristaltic contractions were 
altered simultaneously, often becoming more pro- 
nounced as the tone decreased, then gradually di- 
minishing in size and frequency and ultimately dis- 
appearing. The small rhythmical waves were decreased 
in size though usually not in frequency. This effect 
of atropine was fully developed within 20 minutes 



ATROPINE SULPH 
OR 1/150 


M>«>uTrS A 

■f . J— i 1 I t Jf t —I , 1 t . I I . , , , / 1 rJ I 1 ,f, 



— * * > « I — * — ' — ‘ — * — ‘ 1 1 -J i I • I . 

Pig. 1. The effect of atropine on the duodenum. In this 
and the followng figures the upper horizontal line repre- 
sents the position of the wiling lever when the balloon is 
empty, the base line its position when the balloon contains 
40 cc. of air. Time in minutes. 

after the injection, and lasted for 1 to 2 hours. Re- 
covery was gi’adual, with first an increase in size of 
the small undulations, then the appearance of peris- 
taltic waves and finally an increase in tone. 

ACTION ON THE JEJUNUM AND ILEUM 
The results of 6 experiments on the jejunum and 3 
on the ileum are here considered together since the 
tracings obtained from these portions of the bowel are 
similar to each other and rather different from those 
obtained from the duodenum. In the control tracings 
taken from these portions of the bowel the high tonus 
and the marked motor activity which characterize the 
duodenum diminish progressively, as the balloon de- 
scends into the more distal segments of the small 
bowel. The large, relatively infrequent peristaltic 
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Fir. 2. The effect of atropine on the jejunmn. 


\v:vYes characteristic of the duodenum are inconspicu- 
ous in tracings from the jejunum. The small, rhythmic 
undulations are often the only evidence of motor ac- 
tivity. The effects on the jejunum and ileum produced 
by atropine were perhaps less strikinit than those on 
the duodenum but were no less definite. Fig. 2 shows 
a repre-sentative tracing obtained from the upper 
jejunum of a normal subject. The first detectable 
effect was a moderate decrease in intestinal tone. The 
charactei' of the waves then gradually changed. The 
larger peristaltic waves decreased and ultimately 
di.sappeared. while the rhythmical contractions became 
.snialler. but increased in frequency. The effect of 
atropine on the ileum in normal subject is seen in Fig. 
:t in thi.s instance a suspension of barium had been 
introduced proximal to the inflated balloon. This 
jirocedure altered the type of control record normally 
otitained from thi.s section of the gut. Large con- 



Fig, 3. The effect of atropine on the ileum. 


traction waves on which small undulations were super- 
impo.sed occurred every 1 or 2 minutes and lasted ap- 
proximately 1 minute. The effect of atropine is clearly 
apparent. Ten minutes after its injection the tracing 
was a straight line, except for small, rapid rhythmical 
waves. 

Fig. 4 shows a tracing from the jejunum of a 
patient. (Mrs. E. R.) whose case histoi'y is summar- 
ised below. It is abnormal in two respects; the tonus 
is higher than that customarily found in the jejunum, 
and the motor activity, with fairly large peristaltic 
w.ives, is unusually great. The effect of atropine (0.6 
mg.) was striking. A decrease in tonus occurred 
within 10 minutes after the injection while the peris- 
taltic waves were as large or larger than those in the 
lontni! period. Within 20 minutes after the injection, 
the peristaltic waves were absent and the small undu- 
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Pig. 5. The effect on the duodenum of atropine ad- 
ministered orally. 

lations were greatly decreased in size. Seventy-five 
minutes after the injection the latter waves had in- 
creased in prominence, but peristalsis was still absent 
and the tonus was greatly diminished. 

action on the colon 

Four obseiwations were made. In 2 normal subjects 
the effects were only slight, consisting in a decrease 
in tone and reduction in motor activity. In these two 
instances the colon was relatively inactive during the 
control period and interpretation of the effects of 
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Fig. 6. The effect on the jejunum of Tr, Belladonna 
administered orally. 

atropine was difficult. In the subject with ulcerative 
colitis the conti'actions of the colon were abnormally 
frequent and here the anti-spasmodic action, of 
atropine was clearly apparent. Fig. 7 shows the record 
obtained from a patient with pai'tial obstruction in 
the sigmoid region. The control tracing, obtained 
from the cecum, records frequent large contraction 
waves which expelled most of the air from the balloon. 
No such waves appeared after the administration of 



la M,a ja *a aiaa aa vaa '» '*■*■5 

Fig. 4. The effect of atropine on the jejunum of a 
subject with smai! intestinal hypermotility and hyper- 
tonicity. 


Fig. 7. The effect of atropine on the colon of a subject 
with partial colonic obstruction. 



Rlsom and Drossner — Intubation Studies of the Human Small Intestine 


591 


atropine (0.4 mg.) and the tonus was definitely di- 
minished. 

EFFECTS OF ORAL ADMINISTRATION 
Atropine sulphate (Fig. 5) and tincture of bella- 
donna (Fig. 6) orally administered produced effects 
qualitatively similar to those already described for 
hypodermic injection. The effects were slower in onset, 
appearing as late as 30 minutes after administration 
of the drug, and were less marked and less prolonged 
than from a similar dose administered subcutaneously. 

DURATION OF ACTION 
The decrease in the peristaltic and rhythmical con- 
tractions produced by 0.4 to 0.6 mgm. of atropine 
sulphate persisted as a rule for 1)4 to 2 hours, with 
gradual return to normal. The effect on intestinal tone 
was more lasting. In Fig. G for example, the tone was 
still deereased 2 hours after administration of the 
drug although the contraction waves had returned to 
their normal size. Because of lack of time most of 
the observations had to be discontinued while the tone 
was still abnormally low. 

THE EFFECT OF ATROPINE ON SMALL 
INTESTINAL MOTILITY 
The marked decrease in motor activity obseiwed in 
all portions of the intestine after atropine prompted a 
study of the rate of passage of the usual barium meal 
through the small bowel. If is generally agreed that 
atropine delays gastric emptying (3). Since the rate 
at which barium leaves the stomach in part deter- 
mines the speed of its propulsion through the small 
intestine, the factor of gastric emptying was elimi- 
nated as follows: A normal subject was intubated with 
a Rehfuss tube, the tip of which was observed to lie 


Table I 

Small intestinal motility before and after the injection 
of 0.4 mgm. of atropine snlphate 


Hours After 
Introduction 
of Barium 
Into 

Duodenum 

The Position of 1 

Without Atropine 2/18 '39 ; 

[he Barium Meal 

With Atropine 2/25/39 

U 

Chiefly in the upper 
jejunum. 

Entire meal in first few 
inches of jejunum. 

1 

I In ileal loops situated in 
pelvis and richt lower ab- 
; dominal quadrant. 

Entire meal in duodenum 
and first two jejunal 
loops. 


Position of head of column 
not materially chanjred, 
most of the barium in 
mid-jejunum. 

Head of the meal in flistal 
jejunum. Most of barium 
in proximal jejunum. 

2 

No appreciable chanRe in 
past half hour. i 

No appreciable ehanRc in 
the past half hour. 

2?i 

Head of meal at hepatic 
flexure of colon. Most of 
barium in terminal ileum. 
Obsem'ations discontinued. 

No apprecirble chanKe. 

3 


No appreciable chanRe. 

4 


Most of barium in proxi- 
mal loops of ileum, none 
in loops situated in pelvis. 

5 


All of the barium now in 
the lower ileum, head of 
column just enterinR 
terminal ileum. 



Head of column has just 
reached the cecum. 


in the third portion of the duodenum. In an effort to 
simulate conditions of normal gastric emptying 175 
cc. of a barium suspension \vere introduced into the 
duodenum in 7 divided doses of 25 cc. each, injected at 
15 minute intervals. The rate of passage of the meal 
was carefully determined by frequent fluoroscopic ex- 
aminations. One week later the procedure was re- 
peated under identical conditions except that atropine 
sulphate (0.4 mgm.) was injected subcutaneously 10 
minutes before the introduction of. the barium, and 0.2 
mgm. w'as injected 1 hour and 45 minutes following it. 
Table I indicates the obseiwed differences in motility. 
The following observation of the effect of atropine in 
a patient with abnormally rapid small intestinal mo- 
tility appears to be of pi'actical value: 

E. R. (No. 39-37, 955) a white woman, aged 50, com- 
plained of diarrhea of 12 years duration. She passed from 
5 to 10 stools daily. Flatulence and mild abdominal pain 
often preceded the passage of the stools, which were liquid 
or semi-solid. Tenesmus was marked. She was a chronic 
invalid because of marked asthenia. 

Physical examination was negative. Hemoglobin was 
74 per cent (Sahli). Extensive laboi'atory tests were 
negative. Proctoscopic examination and repeated stool ex- 
aminations revealed nothing of significanee. 

Gastro-intestinal roentgen examination disclosed a 
hypertonic small intestinal pattern wth marked hyper- 
motility. At a second examination 3 days later, atropine 
sulphate (0.4 mgm.) was administered hypodermically 7 
minutes before the barium was swallowed, and the dose 
repeated in 2 hours. The resulting delay in gastric empty- 
ing time, the decreased small intestinal motility and the 
altered pattern are illustrated in Fig. 8. 

Twenty drops of tincture of belladonna were adminis- 
tered therapeutically 3 times daily. The diarrhea immedi- 
ately ceased, one or two formed stools being passed daily, 
and she stated that she had not felt so well for 10 years. 
For a two day period, when she was unable to obtain the 
drug, the diarrhea reappeared, only to disappear when 
medication was resumed. 

DISCUSSION 

The effects produced by atropine in the human small 
intestine and colon are definite. Under the conditions 
of our e.xperiments the tone is lessened, the muscular 
contractions are diminished, and, as a result, intesti- 
nal motility is decreased. The results were uniform 
and dependable. In 21 observations the action was 
marked in 14, moderate in 8, slight in 1, and absent 
in only 1. These results are in general agreement with 
evidence derived from the small intestine of animals 
(4), and the stomach (5, 6) and colon (7) of man. 

The statement of Cushny (8) that “small (thera- 
peutic) doses of atropine appear to arrest only certain 
abnormal violent forms of contraction” has not been 
borne out in our experiments on man, since both ab- 
normal contractions and those observed in the normal 
bowel were equally affected. The statement of Bastedo 
(9) that “in doses usually employed by mouth or per- 
missible for any continued treatment, atropine and 
belladonna are practically without effect on the secre- 
tory and motor functions of the stomach” cannot be 
applied to the small intestine and colon. 

While it is true that a balloon occluding the bowel 
creates an abnormal situation it is impossible to say 
whether it reproduces any observed clinical disturb- 
ances. This uncertainty, however, does not, in our 
opinion, invalidate the general conclusion that the ob- 
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served doerease in both tone and muscular activity of 
the intestinal tract produced by doses of atropine 
wliicli are veil tolerated can properly be expected to 
produce useful results. 

CONCLUSIONS 

Atropine .sulphate and tincture of belladonna have 
been administered to normal subjects and patients 


with gastro-intestinal disease and their effects on the 
small intestine and colon studied by means of intesti- 
nal intubation combined with fluoroscopy. 

In therapeutic doses they produce definite and pro- 
longed effects on the small bowel and colon consisting 
of a marked decrease in tone and in peristaltic activity' 
and of a less striking effect on rhythmical contrac- 
tions. 
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Pig. 1. The effect of pitressin on the duodenum of a 
normal subject. In this and the following figures the upper 
horizontal line represents the position of the writing lever 
when the balloon is empty, the base line its position when 
the balloon contains 40 cc. of air. Time in minutes. 

portion of the intestinal tract of a balloon from which 
pressure changes may be recorded. A barium sus- 
pension introduced through the tube allows fluoro- 
scopic observation of the bowel adjacent to the balloon. 
These two procedures complement each other, and 
with certain recognized limitations (1 ) constitute in 
our opinion a satisfactory method of study. 

The subjects were without significant gasti'o-intesti- 
nal disease, except for one rvith ulcerative colitis in 
whom an ileostomy had been performed. In this 
.subject the colon and terminal ileum were simultane- 
ou.sly intubated through the ileostomy opening. After 
suitable control obseiwations the effects of pitressin or 
amphetamine were studied following hypodermic ad- 
ministration. 

I. PITRESSIN 
h’jfcrf on the Dvodeninn 

The administration of 0.5 to 1.0 cc. of pitressin was 
followed in 2 to 6 minutes by a brief but marked 
spasm of the duodenum in 4 of 5 subjects, (Fig. 1). 
At this time fluoroscopic e.xamination revealed a pro- 
nounced diminution in calibre of the duodenum which 
lasted 5 to 10 minutes and was accompanied by nausea 
and epigastric discomfort. Following this period of 
contraction rela.xation of the duodenum occurred and 
persisted for 10 to 20 minutes; simultaneously duo- 



Fig. 2. The effect of piti-cssin on the ileum of a normal 
subject. 


denal tone and peristalsis were reduced, and the sub- 
jective discomfort present during the period of con- 
traction disappeared. The predominant effect of pitres- 
sin on the duodenum was, therefore, one of relaxation, 
since the initial period of contraction tvas relatively 
brief. 

Effect on the Jejunum 

The effect of pitressin on the jejunum was less 
definite than on other portions of the bowel. In none 
of 4 obseiwations did 0.5 to 1.0 cc. of the drug pro- 
duce striking results. Jejunal tone usually decreased 
slightly while peristalsis was increased. The small 
i-hj-thmical waves consistently disappeared. 

Effect on the Ileum 

The administration of pitressin was followed by in- 
creased motor activity of the ileum in 12 observations 


on 8 subjects. The evidence of this was of 5 types: 
(1) The pressure tracings often showed an increase 
in tone followed by the development of large peris- 
taltic waves. (Fig. 2). (2) Fluoroscopic obseiwation 
revealed hyperperistalsis, with rapid movement of 
barium from the terminal ileum into the cecum. This 
sometimes resulted from a peristaltic rush obseiwed 
in the lower 18 inches of the ileum. The barium, in a 
continuous column before the administration of pitres- 
sin, was often divided into discrete segments, sepa- 
rated by narrow bands of contracted bowel. Peristaltic 
movement of the small bowel was visibly increased in 
most instances. (3) The tip of the tube, under the 
control conditions of our experiments, usually re- 
mained stationary once observations had begun. In 
several instances it advanced considerably during the 



Fig. 3. Simultaneous tracings from the ileum and colon 
of a subject with an ileostomy for ulcerative colitis. The 
effect of pitressin. 


action of pitressin. In one subject the forward ad- 
vance of the tube had been stopped piior to giving 
pitressin by an acute kink of the ileum. After ad- 
ministration of the drug the tube traversed the angu- 
lation of the bowel without further delay. (4) In the 
subject with an ileostomy pitressin regularly in- 
creased the observable muscular activity of the ex- 
posed loop of ileum. (5) The amount and frequency 
of discharge of ileal contents in this subject were 
augmented after administration of the drug. 

The activity of the ileum was modified by contrac- 
tions of the colon produced by pitressin. Pig. 3 shows 
a record obtained by simultaneous intubation through 
an ileostomy of the terminal ileum and the colon. The 
first effect of the drug on the ileum was an increase in 
tone. During two spasmodic contractions of the colon 
the ileum was quiescent. This was evident both in 
the tracing and in the exposed bowel. As the colon 
rela.xed increased ileal activity was resumed. 

This reciprocal activity has also been observed 
fluoroscopically in normal individuals given pitressin. 
In one subject, with the tube in the terminal ileum, 
the outline of the gas-filled cecum was clearly visible. 
Following the administration of the drug rapid move- 
ment of barium through the terminal ileum occurred. 
The cecum and ascending colon dilated and remained 
quiescent during this' period. The colon then con- 
fraefed and the ileum became entirely inactive. 

Pig. 4. The effect of pitressin on the ileum of a normal 
subject. 

We have occasionally observed an effect on the ileum 
somewhat similar to that described in animals (4). 
(Fig. 4). Pitressin produced an initial increase in 
tone and an alteration in the character of the recorded 
waves. Rhjffhmical contractions disappeared, and large 
peristaltic waves occurred everj' 1 to 3 minutes. Be- 
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tween contractions the tone of the 'ileum was much 
below that in the control period but at the height of 
the contractions it far exceeded normal. 




Fig. 5. The effect of pitressin on the colon of a normal 
subject. ^ 

Effect on'the Colon 

The effect on the colon consisted uniformly of an 
increase in muscular activity, amounting at times to 
intense spasm. Seven observations were made in 5 
subjects. A representative tracing (Fig. 6) shows the 
abrupt onset of a series of conti-actions interrupted 
by brief periods of incomplete rela.xation. Fluoroscopic 
observations made simultaneously were as follows: 


pact, assumed a zeppelin-like shape and began a slow 
steady advance through the transverse colon and 
around the splenic flexure. After a momentary ai-rest 
coinciding with a period of relaxation indicated in 
the tracing, the barium column and tube progressed 
through the sigmoid colon to the rectum. 

Fig. 6 shows in another subject the appearance of 
a segment of the descending colon before the admini.s- 
tration of pitressin and during a contraction which 
followed its injection. The decrease in calibre and 
the loss of haustral markings of the colon and the in- 
creased compactness of the barium column are evi- 
dence of the intense contraction which was simultane- 
ously recorded. 

COMMENT 

The action on the gastro-intestinal tract of pos- 
terior pituitary derivatives varies with the species 
tested and the conditions of the experiment. The 
literature on the subject up to 1929 is well reviewed 



A B 

Fig. 0. Roentgenograms of a portion of the descending colon of a normal subject. (A) before 
pitressin, (B) after pitressin. Note that the tip of the tube and the balloon in (A) are at the splenic 
flexure. In (B) the tip of the tube has advanced and air has been forced from the balloon. Haustral 
markings are obliterated and the baiium column is compact. 


Barium outlined the entire ascending colon which 
prior to the administi’ation of pitressin was of normal 
calibre and presented prominent haustral markings. 
During the control period no change was observed in 
the size of the balloon, which was situated in the as- 
cending colon, or in the contour of the barium column. 
One-half cc. of pitressin was given without discern- 
ible effect in 10 minutes. After administration of an 
additional 0.5 cc. the outline of the ascending colon 
suddenly became smooth, the calibre decreased, the 
haustral markings were lost and air was forced from 
the balloon. At this point the first contraction was 
recorded on the tracing and the subject complained of 
“gas pains.” The barium column became more com- 


by Gruber and Robinson (4) and the rather confused 
status of the question is evident. Obseiwations on the 
human published in the last decade, however, are in 
general agreement that augmentation of intestinal 
and colonic motor activity is produced by posterior 
pituitaiy preparations (5, 8). Their use in post-oper- 
ative distention, and in eliminating gas from the 
bowel to permit proper roentgen visualization depends 
upon increased muscular contraction. Our observations 
have demonstrated a consistent increase in motor ac- 
tivity in the entire intestinal tract, with the two 
following qualifications; In the duodenum the pro- 
longed after-relaxation which followed the initial con- 
traction constituted the most characteristic effect of 
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pitressin. In the ileum the tone was sometimes de- 
creased although peristaltic activity was augmented. 
However, the end result of the observed changes was 
invariably an increase in the forward propulsion of 
the intestinal contents. 



Fig. 7. The effect of amphetamine (benzedrine) sulphate 
on the duodenum of a normal subject. 


11. AMPHETAMINE (BENZEDRINE) 
SULPHATE 

Amphetamine (benzedrine) sulphate*, 0.015 to 
0.020, was given to 18 subjects, a total of 21 obser- 
vations being made on different portions of the 
normal intestinal tract. (Figs. 7, 8 and 9). Simul- 
taneous tracings from the colon and ileum were ob- 
tained from the .subject with an ileostomy. (Fig. 10). 
The re.sults may be summarized as follows : In 12 ex- 
periments (57 per cent) no detectable changes were 
observed. In 9 observations (43 per cent) a reduction 
in tone and motor activity occurred. These changes 
were observed quite consistently in the ileum, but only 
ijTegularly in the duodenum, jejunum and colon. The 
effects qualitatively resembled those produced by 
atropine (2) but were as a rule of shorter duration 
and less regular in occurrence. This irregularity was 
not altogether due to individual susceptibility to the 
drug, since in one subject a striking effect was ob- 





Fig. 8. The effect of amphetamine (benzedrine) sulphate 
on the ileum of a normal subject. 


tainod on 2 occasions and none on a third. In no case 
wa.s the subject aware of the nature of the drug ad- 
ministered. In 2 instances unpleasant side effects con- 
si.sted of nervousness and emotional instability. In 
.several cases pleasant sensations of relaxation, in- 
crea.sed mental acuity and mild euphoria Avere de- 
scribed. 

COMMENT 

Our observations are in general agreement with 
published data on the effects of amphetamine sulphate 
on the intact gastro-intestinal tract. Delay in final 
gastric emptying (9, 10), relaxation of the duodenal 
cap, small intestine and colon and decrease in small 
inte.stinal motility have been described (11, 12). Ex- 
cised gut is stimulated by sufficiently high concentra- 
tions of the drug (13, 14). The use of amphetamine 
sulphate facilitates roentgen examination VA'hen ab- 
normally high tone is a deterrent to proper visuali- 

*Supplied throuEh the coortray of Smith. Kline & French Laboratories. 


zation. However, the clinical usefulness of the drug 
in various disease states of the gastro-intestinal tract 
is not a matter of general agreement (15). The in- 
constancy of its action which we have encountered 
constitutes a limitation, but when its effects are pro- 
duced they are of potentially beneficial nature. 

■ SUMMARY 

The method of intestinal intubation has been em- 
ployed in a study of the action of pitressin and of 
amphetamine (benzedrine) sulphate on the human 
small intestine and colon. Pitressin produced an in- 
crease in motor activity of the intestinal tract. Usu- 
ally both tone and peristaltic activity w'ere augmented ; 
in some instances, however, the peristaltic increase 
Avas associated AA’ith a decrease in intestinal tone. 
After brief contraction of the duodenum prolonged 
after-relaxation aa'Bs observed. In general the effects 
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Fig. 9. The effect of amphetamine (benzedrine) sulphate 
on the colon of a normal subject. 


of pitressin Avere more intense in the more distal 
portions of the tract. The actiA’ity in the ileum and 
colon bore a roughly reciprocal relationship in some 
instances. 



Fig. 10, Simultaneous tracings from the ileum and colon 
of a subject Avith an ileostomy for ulcerative colitis. The 
effect of amphetamine (benzedrine) sulphate. 


Amphetamine (benzedrine) sulphate exerted a 
sympathomimetic effect on the small boAvel and colon. 
Tone and peristaltic activity AA’ere decreased. The 
action of the drug Avas qualitatively consistent, though 
quantitatively it Avas less so, definite effects being pro- 
duced in approximately one-half of the observations. 
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DISCUSSION 

DR. HEINRICH NECHELES (Chicago); We have 
studied two of the diugs used by Dr Elsom hut have ob- 
tained different lesults and I -would like to ask him for a 


possible explanation. The first drug was benredi ine which 
we tried on man and dogs. Contiaij' to the findings of 
Myerson we showed that it produced pylorospasni and ap- 
parently also spasm of the small intestine. Its effect on 
the colon was vaiiable, relaxation and slight contrnction 
occurring at different paits of the colon as well as in 
different tests. Our technique wms diffeient fiom that of 
Dr. Elsom, in that we used X-rays and barium. 

We also studied the effect of atropine and of a new 
synthetic drug, known under the tiade name of Trasentin 
(Diphenylacetyldiethydaminoethanol-Hydiochloride) in a 
number of patients with intestinal fistulas, gauging the 
effects of the dings by the amount of fluid or the con- 
sistency of the feces voided through these fistulas. In the 
greater number of these patients atropine had none or 
veiy' little effect, -while the second diug terminated the 
discharge of -ivatery fluid and produced, -ivithin a very 
short time, formed stools. 

DR. KENDALL A. ELSOM (Philadelphia) : It is very 
difficult, of course, to reconcile differences in the results 
when different methods have been used. I think that is 
one of the reasons for the great confusion that exists in 
the literature tod.ay. 

I can’t explain the differences between ourselves and 
Dr. Necheles. The doses of benzedrine we have used have 
been quite large, 15 and 20 milligrams given hypodermi- 
cally. That may or may not explain the diffeiences. 


. Observations on the Oral Administration of Citrated Blood in Man 

I. The Effects on the Blood Urea Nitrogen 

By 

LEON SeniFF, M.D., RICHARD J STEVENS,» M D., SANDER GOODMAN,* M.D., ELLEN GARBER, M.S. 

and 

ANNA LUBLIN, B.A. 

CINCINNATI OHIO 


I N the past few years numerous reports (1-11) have 
appeared indicating the frequency of blood urea 
nitrogen elevation following hematemesis or raelena. 
Several factors have been invoked to e.xplain this 
phenomenon. These comprise dehydration, starvation, 
shock, impairment of renal function, and absorption 
of products of decomposition of the blood liberated in 
the intestinal tract. We have confirmed the frequency' 
of this change and have adduced evidence to show that 
it does not necessarily' depend on starvation, dehydra- 
tion, shock, or impairment of kidney function (12, 
13). 

Attempts to evaluate the importance of the relation- 
ship of the blood in the intestinal tract to the elevated 
blood urea nitrogen content following hematemesis 
have been made by several investigators. Sanguinetti 
(2) reported a ma.vimum increase in the blood urea of 
20 to 25 mg. % within two or three days in two persons 
given 1000 and 2000 cc. respectively of citrated pig’s 
blood by stomach tube. Clausen (9) noted an increase 
in the blood urea of about 25 mg. % yvithin eight 
hours after “infusing” 500 to 600 cc. of ox blood into 
the stomachs of two patients yvho had had a lecent 

Read at a meeting of the American Ga'^tro-Enterological Association, 
May 1, 1939, Atlantic Cit>, N J 

From the Department of Internal Medicine. Unnersity of Cincinnati 
Medical School and the Gastric Laboratorj, Cincinnati Gencrrl 
Hospital 

■’•vJustin A. Rollman Fellows m Medicine, 1938-1939, 1937-1938, re- 
spectively. 


hemorrhage. On the contrary, Sucic (4) obtained no 
increase in two patients in one and two days respec- 
tively', after administering 500 and 1000 cc. of calf’s 
blooi 

We have given citrated human blood to a group of 
fifteen individuals free of obvious renal disease (Table 
I). The blood used was that which had been stored 
in the blood bank of the Cincinnati General Hospital 
and had been discarded after a period of three weeks 
as too old to be used for transfusion purposes. 
It was prex'iously tested for its urea content. It was 
kept at room temperature for an hour before it xvas 
allowed to flow by gravity into the fasting stomach 
through a Rehfuss tube, and into the jejunum or 
upper ileum and colon through a Miller-Abbott tube. 
About thirty minutes were required for the intro- 
duction. One thousand cubic centimeters were ad- 
ministered as a single dose to seven members of the 
group, while a total dosage of 2000 cc. was given to 
eight. A hy'podermic injection consisting of codeine 
sulfate gr. 1 and atropine sulfate gr. 1/150 preceded 
the administration of the blood in order to prevent too 
rapid transit through the intestinal tract and thus 
permit of more adequate digestion and absoiiition. 

No ill effects followed the administration of the 
blood. There was no nausea or vomiting. One indi- 
vidual had five loose movements containing bright 
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Table ll 

Renal function before and eighteen hours after beginning intragastric administration of 2000 cc. of blood 



Before Blood Administration 


After Blood 

Administration 


Case 

No. 

B.U.N. mg. % 

Clearances cc. Per Minute 

B.U.N. mg. 

Clearances cc. Per Minute 



Urea 

Inulm 

Phenol Red 


Urea 

Inulin 

Phenol Red 

1 

12 

88 

104 

357 

26 

04 

114 

333 

2 

13 

38 

68 

221 

51 

36 

70 

262 

3 

11 

81 

103 

292 

35 

SI 

127 

361 

4 

14 

72 

93 

270 

54 

70 

110 

298 

5 

13 

47 

74 

242 

37 

38 

71 

279 


groups of three, case No. 12 serving in each group. 
Each group received 1000 cc. of citrated blood as a 
single dose into (1) the stomach, (2) the jejunum or 
upper ileum, or (3) the colon. When the blood was 
given into the stomach, the urea nitrogen began to 
rise \vithin two to four hours and reached a maximum 



I=I0URE2 

BLOOD UREA NITROGEN FOLLOWINO ADMINISTRATION TOSEVEN PATIENTS OFIOOOCC 
OF CITRATED BLOOD INTO lu THE STOMACH. CJ JEJUNUM CRUPPER ILEUM ANDwCOLON 


of 30 to 46 mg. % within twelve hours. This was 
followed by a return to normal within eighteen to 
thirty-eight hours. 

When the blood was given into the jejunum or upper 
ileum, a maximum rise ranging from 26 to 36 mg. % 
was obtained within twelve to twenty-eight hours with 
a return to normal in twenty-eight to fifty-two hours. 
Following introduction of the blood into the colon no 
significant change in the blood urea nitrogen was ob- 
served during a period of fifty-two to sixty hours ; the 
slight fluctuations which did occur may be considered 
to be within the normal range. 

The fact that the maximum increase in the blood 
urea nitrogen was greater and occurred earlier when 
the blood was introduced into the stomach than when 
it was given into the jejunum or upper ileum may be 
explained by greater opportunity for digestion and ab- 
. sorption. Failure to obtain a rise when the blood was 
introduce'd into the colon may be explained by the 
virtual absence of digestion and absorption in this 
region. These observations again emphasize the re- 


lationship of the digestion of the blood in the in- 
testinal tract to the elevated blood urea nitrogen 
content. 

The fact that no significant increase in the blood 
urea nitrogen followed introduction of blood into the 
colon coincides with our clinical experience in cases of 
hemorrhage from the colon and has proved of value 
in differentiating colonic from gastric or duodenal 
hemorrhage. 

The effect on the blood urea nitrogen of varying the 
amount of blood introduced into the stomach was ob- 
served in one subject (Fig. 3). Following a control 
period of four days, during which he was on the 
regular ward diet, he was given 250 cc. of blood daily 
for eight days. With two exceptions a definite rise in 
the blood urea nitrogen was observed within twelve 
hours of the administration of each dose of blood and 
disappeared within twenty-four hours. Failure to ob- 
tain a rise after the first dose of blood may be ex- 
plained by our waiting twenty-four instead of twelve 
hours before obtaining a blood sample. (This may 
also explain Sucic’s failure to obtain a rise). This 
emphasizes the practical importance of carrying out 
urea determinations at intervals^ not exceeding twelve 
hours when one suspects concealed hemorrhage from 
the stomach or duodenum. Failure to obtain an in- 
crease after the fifth dose of blood may have been due 
to a technical error. 

•^Determinations are best carried out at four-bour intervals, as we 
have seen the blood urea nitrocen double itself in this period 
follo-nrins the administration of 1000 cc. of blood into the stomach. 
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AHcr it >fii>nd control period of eleven days, 600 
CO uf hioiid were administered on each of three suc- 
cessive days. (Ireater increa.ses (of 11 to 18 mg. %) 
were olitaiiied than those which followed the 250 cc. 
doses <(i to 11 mg. 1. Four days after the last 500 
cc. dose \\a.s given, a dose of 1000 cc. of blood was 
administered. An increase was noted within two hours 
and in twelve hours .significantly exceeded that which 
followed the .500 cc, doses. 

These obsersatums show that the degree of blood 
urea nitrogen increase depends on the amount of 
blood administered at a given time. The time element 
ma> explain the disparity between the degree of 
am mill and the level of the blood urea nitrogen which 
is .seen fUnivally in some cases of hematemesis. Thus, 
if a patient lo.ses 2000 cc. of blood over a period of 
eiglit daj.s, one might not expect the same degree of 
elevation of the blood urea nitrogen which would 
follow the sudden lo.ss of this quantity of blood al- 
though comparable degree.s of anemia develop. 

(If much interest is a comparison in the same 
padeiit.s of curves of the blood urea nitrogen following 
mas.sive hematemesis with those following the intra- 
ga.stric admini.stration of 2000 cc. of blood (Figs. 4, 
5 and G). It is seen at once that the curves are 
strikingly .similar, another substantiation of the im- 
portance of the alimentary factor in the elevation of 
the blood urea nitrogen following hematemesis. The 
quantity of 2000 cc. wa.s arbitrarily chosen as, of 
course, we did not know just how much blood the 
patients had lost at the time of hematemesis. The 
quantity lo.st wa.s evidently large as the number of 
red blood cells fell to between 1.0 and 1.7 millions per 
cubic millimeter. 

In order to determine whether the elevation of the 
blood urea nitrogen following the administration of 
the blood was probably dependent on the protein con- 
tent of the blood administered, determinations of blood 
urea nitrogen were made following the ingestion of 
large amounts of meat. It was planned to give a 
quantity of meat equivalent in protein content to the 
blood given, but this could not always be accomplished 
because o f inability on the part of the subject to eat 

Iron ruutelslMfc = protein (tnllMr portion) (IR). 


the entire amount. The meat* was cooked for about 
two and a half to three hours and given in three doses 
at four-hour intervals. In Case 4 a total of 1.8 kg. of 
meat (equivalent to approximately 1700 cc. of blood) 
(19) w’as ingested. The blood urea nitrogen curve 
paralleled in a most striking way the curves obtained 
after administration of 2000 cc. of blood and after 
hematemesis (Fig. 7). In two other subjects given 
respectively 1.92 and 1.23 kg. of meat, appreciable 
rises in the blood urea nitrogen also occurred (Fig. 8). 

These obseiw'ations suggest that the elevation of the 
blood urea nitrogen followdng oral admini.stration of 
blood may be attributed to the protein content of 
blood, 

SraiMARY 

The intragastric or intrajejunal administration in 
man of citrated human blood in single doses of 250 to 
1000 cc, is followed by a significant rise in the blood 
urea nitrogen, which may begin within two to four 
hours, reaches a maximum within ten to tw’enty-eight 
hours, and usually returns to normal within forty- 
eight hours. 

This increase in the blood urea nitrogen is pi’opor- 
tional to the amount of blood administered. It also 
depends on the portion of the intestinal tract into 
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Tvliich the blood is placed, occurring earlier and to a 
greater degree when the blood is introduced into the 
stomach than when it is introduced into the jejunum 
or upper ileum, and failing to occur when the blood 
is administered into the colon. 

Curves of the blood urea nitrogen obtained in eight 
individuals after the intragastric administration of 
2000 cc. of citrated human blood during an eight-hour 
period were quite similar to those previously obtained 
in twelve patients following a single severe, non-fatal 
hemorrhage from the stomach and duodenum. 

In three patients there was a striking similarity 
between the blood urea nitrogen curves after hema- 
temesis and those after the intragastric administra- 
tion of 2000 cc. of blood, and in one in.stanee after the 
ingestion of 1.8 kg. of lean meat. 

The increase of blood urea nitrogen following intra- 
gastrie administration of citrated human blood in 
man is not accompanied by impairment of kidney 
function. 

CONCLUSION 

The elevation of blood urea nitrogen which occurs 
after the introduction of blood into the stomach or 
upper intestinal tract is apparently dependent upon 
the digestion and absorption of the blood. 

We wish to express our thanks to Dr. Paul Hoxworth, 
Director of the Red Cross Transfusion Service; to Doctors 
Benjamin Felson, Crawford Elsey and Jack Singer of the 
Department of Roentgenology, and to Misses Marjorie 
Hall and Dorothy McCroiy of the Department of Dietetics 
for their cooperation in this study. 
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DISCUSSION 

DR. GEORGE B, EUSTERMAN (Rochester, Minn.): 
One of the pressing problems confronting us and requiring' 
solution sooner or later is the nature of the immediate 
prognosis following a massive hemorrhage. Is the hemor- 
rhage for which the patient has been hurried into the 
hospital going to prove fatal or not? So far, we have no 
reliable criteria. 

Doctor Schiff and his associates have confirmed what 
other investigators have previously demonstrated, namely, 
the importance of the factor of inte.stinal absorption of 
blood in relation to the elevation of the blood urea nitro- 
gen, the prognostic significance of the latter within certain 
limits, and the passive role, if any, of the kidneys. Our 
own experiences are largely in accord with his. While 
there are exceptions to all rules, there is 'general agree- 
ment with the observation that the older the patient the 
greater the risk from hemorrhage, for various reasons. 
While Bennett’s recent conclusions on the prognostic signi- 
ficance of blood volume studies following hemorrhage 
await confirmation, the results of such studies appear to 
be promising. Recent articles by Crohn and Snell on the 
subject of gastro-entcric hemorrhage are thought pro- 
voking and worthy of our close perusal. 

DR, A. P. R. ANDRESEN (Brooklyn, N. Y.) ; About 
four years ago one of my internes, Dr. Alfred Ingegno, 
mode a study of the blood chemistry findings in a series 
of gastric hemorrhage cases at the Long Island College 
Hospital and reported his observations. He noted that in 
a large proportion of cases an azotemia occurred during 
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The Comparative Value of Serial Hippuric Acid Excretion, Total Cholesterol, 
Cholesterol Ester, and Phospho-lipid Tests in Diseases of the Liver* 

1. The Results of the Tests 


By 
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and 
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F or many years investigators have attempted to 
find a test which would give a good index of the 
condition of the liver in the human patient. It is now 
generally accepted that no single laboratory test has 
been devised which will serve this purpose. 

In the last five years on the second and fourth 
(Hai'vard) Medical Services at the Boston City Hospi- 
tal about 300 consecutive cases of jaundice have been 
intensively studied and various liver function tests 
used. 

This communication deals with the results of a 
special study in the past year of 66 cases of hepatic 
disease, nearly all of which exiiibited jaundice. The 
tests used were total cholesterol, ester cholesterol per 
cent, phospho-lipids, hippuric acid excretion, icteric 
index, urobilinogen and bromsulphalein excretion. 

Our object was to obtain, if possible, a better idea 
of the condition of the liver and to compare the differ- 
ent tests, to see how far they could be used in diag- 
nosis and prognosis. 

We know that the liver functions are constantly 
changing during an attack of jaundice from the onset 
to the height of the jaundice and during convalescence, 
and, therefore, stress has been placed on the frequent 
repetition of the laboratory tests during the coui'se of 
the illness and in some instances for many months 
after the attack had subsided. Although the series is 
not a large one we have gained in this way much addi- 
tional information both from the standpoint of the 
individual patient and also as to prognostic signifi- 
cance of the vax-ious tests. Though the advantages of 
serial liver ftinction tests are often mentioned in the 
literature, they seem to be more often mentioned than 
used. In our series where both hippuric acid and 
cholesterol ester tests were normal in mild and con- 
valescent cases, the tests were not apt to be repeated. 

The series is also interesting because it includes 
twenty patients with chronic cirrhosis. This condition 
must often be considered in the diffei-ential diagnosis 
of painless jaundice but it has received less attention 
from a laboratory standpoint than the cases of severe 
acute liver disease, in which the results ai-e much more 
striking. 

The following tests were chosen because they are 
suitable for use in a jaundiced patient, and because 

’^From the Second and Fourth (Harvard) Medical Senic^ and the 
Surgical Research Jjaboratory of the Boston City Hospital. 
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there has been considerable discussion and disagree- 
ment about their value both in differential diagnosis 
and prognosis. Some tests such as the bilirubin ex- 
cretion or bromsulphalein tests were considered un- 
suitable or unnecessary in the presence of jaundice. 
The modified bromsulphalein test was only used to de- 
termine residual liver damage after the jaundice was 
gone. 

METHODS 

The hippuric acid excretion was studied by the 
gravimetric method of Quick (1, 2) because the pre- 
cipitate in addition to hippuric acid yields unknown, 
but very small amounts of unconjugated benzoic acid 
and glucuronic acid which might give erroneous 
acidity values by the titration method. The absence 
of characteristic hippuric acid crystals required 
fractional evaporation until these could be identified. 
This test is based on the theory that sodium benzoate 
is conjugated with the glycine of the body by the liver 
and is excreted as hippuric acid. An excretion of 2.5 
to 3 grams was considered nomal. This test was only 
considered significant where we had approximately 
normal renal function as measured by analysis of the 
urine, the non-protein nitrogen of the blood and a 
concentration test of the urine. 

The Rosenthal (3) bromsulphalein test was modified 
to include the study of, blood samples withdrawn! at 2, 
5 and 15 minute intervals after the injection of 2 
mgm. of the dye per kilo of body weight. 

This w'as found to be a more delicate test than the 
one-half hour residue in a group of non jaundiced 
patients after recovery from acute hepatitis. 

The normal rtvo-minute sample may show as much 
as 80% retention in the older age group, while younger 
pex'sons may have as high as 30-40%. The five-minute 
sample rai'ely contained more than 15%, while the 
15-minute sample normally might show as much as 5% 
retention. 

The phospho-lipid detei-mination includes the ex- 
traction of plasma lipoid by the method of Bloor (4). 
A portion of the extract which xvas evapoi'ated to di-y- 
ness, was digested* with sulfuric acid and potassium 
pei'sulfate, and the phosphate detex’mined using amino- 
naphtliol sulfonic acid. The noi-mal range is 8-9 mgm. 

C* 

Total lipids wex-e detei-mined in several cases but 

•JfUnpublished date of C. H. Fiskc and Y. Subbarow of the Department 
of Biochemistrj’, Harvard TJni\ersjty. 
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Chart 1. (Mr. C. C. Acute Infectious Hepatitis). The 
phospho-lipid was within normal limits; the ester per cent 
started low and rose to normal fairly early, at the end of 
four weeks while patient was still deeply jaundiced and 
the index 100; the hippuric acid excretion remained low 
for four to six weeks and became normal only at the end 
of seven weeks, while the patient was still moder'ately 
jaundiced. 

were found to rise and fall with the phospho-lipid and 
total cholesterol, giving no added information, so were 
discontinued. 

The total, free and ester cholesterol were determined 
by Smith and Marble’s (5) modification of Bloor and 
Knudson’s method (6) which saponifies the esters and, 
therefore, yields more uniform results. In the original 
Bloor and Knudson method where saponification is not 
used, the values may be 10% or more higher than with 
the Smith and Marble modification. We have con- 
sidered an ester percentage of 60%-70% as normal. 
The blood must not be hemolyzed for the cholesterol 
te.sts, because the red cells contain only free choles- 
terol which, if liberated by hemolysis, gives an ab- 
normally high value. 

Urobilinogen was measured in the urine by the 
method of Wallace and Diamond (7). The bleeding 
time was measured by the Ivy method (8). 

There are some practical limitations or disad- 
vantages for each type of te-st; for example, in the 
tests which require blood chemistry such as the 
pho.spho-lipids, total cholesterol, and cholesterol esters, 
vein punctures must be repeated for serial tests and 



Chart 3. (Mr. F. K. Acute Toxic Hepatitis). The 
phospho-lipid was distinctly high at first (19.2) though 
not as high as most of our obstructive cases. The ester 
per cent started low and rose early to normal at the end 
of a week and a half while the biliary index was 100 to 
125. The hippuric acid exci’etion remained low for over a 
month, but was found to be normal at the end of, five and 
six months. A B.S.P.* te.st done seven or eight months 
after the attack of jaundice showed no. retention. 

it is desirable to keep the veins in good condition for 
treatment with glucose solution especially in the sicker 
patients who cannot take glucose by. mouth. The 
urgent need of using the veins passes (for the time, 
at least) when the jaundice is over, so the objection to 
a method requiring puncture of a vein, does not apply 
to the bromsulphalein method as we used it, to show 
residual damage. The cholesterol analysis is also some- 
what elaborate and requires more time and experience 
than the other tests. 

The dose of benzoic acid given for the hippuric acid 
excretion test may be mildly distasteful or very rarely 
cause vomiting, the latter only occurred once in these 
66 cases. Quick has proposed a method of intravenous 
injection of hippuric acid to avoid this difficulty. Oui’ 
impression is that it will be rarely needed except in 
very sick patients or at once after operation. 

Normal renal function has seemed to us very im- 
portant. The non-protein nitrogen has always been 
determined; also the ability to concentrate the urine. 
We felt that the hippuric test could not be relied on 
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Chavt 2. (Mr. A, R. .Acute Infectious Hepatitis). The 
pho^^pho-lipid \v;w somewhat increased, but dropped at the 
end ot a week to normal. The e.ster per cent .started low 
and ro.Ho early to normal at Use end of a week and a half 
and remained there. The hippuric acid excretion started 
ipw. became normal at the end of a week and a half; later 
uuus.g an attack of acute dehydration duo to irrofu-se 
^**4 di.arrhca, the hippuric acid excretion 
Sen to a low point, and then recovered to normal. This 
li.u.i'r.ittoi the striking elfect of dehydration and 
p-vr rUdney .unction on the hippuric acid excretion test. 
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Chart 4. (Mr. V. R, Cirrhosis with a mild wave of 
Necrosis). The phospho-lipid was normal; the ester per 
cent was normal even at the start; the hippuric acid ex- 
cretion tvas low for about a month and was normal at the 
end of four months later. The low hippuric acid excretion 
bore little relation to the jaundice which was mild. At the 
end of five months when the jaundice was gone, a B.S.P- ' 
test was normal. 
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Table I 


acute toxic hepatitis 


No. 

Date 

Days 

of 

Jaundice 

Index 

Hippuric 

Phos. 

Lipids 

Cholei 

Total 

sterol 

Ester % 

1 

Urob. ! 

Bromsulph. 

Retention 

2' 6' 15' 

Comment 

1 

12-19-38 


10 



148 

65 

8 




12-21 

0 

7 



138 

62 

128 1 


Marked clinical improvement 3rd 




7 

2.79 


157 

61 

64 1 

i 

day porphyrinuria. Alb-Glob ratio 


12-28 


7 

1.44 




32 


3.74-2.33. 


2-27-39 










2 

1-5-39 

7 

80 

0.4 


229 

34 

4 

(2-27-39) 



1-11 


80 

0.90 


390 

42 

8 

80 20 0 

Arspbenamine deep jaundice 


1-30 


40 

1.97 


420 

59 

32 

(4-22-39) 

after third injection. 


2-18 


10 

3.66 





3 0 0 


3 

10-7-38 

10 

1 90-60 

1.8 

9.2 

194 

61 

64-32 


Ar-sphenamin 4 months later. 


2-8-39 



3.26 


' 


- 16 


jaundice for 21^ weeks. 


i-il 



3.82 



i 




4 

5-0-39 1 


16 

■ipai 


188 

64 

8 


C Cli inhaled. Renal damage low 


6-11 

1 ; 

10 





16 


hippuric. NPN 70-43-30. 


6-25 


5 



229 



30 10 2 


5 

1-12-39 

0 

4 

0.96 


221 

68 


1 

! Toxic thyroid. BMR 44 -r- 4. 


1-14 



2.40 


- 215 

67 


I 

Clinically severe. Rapid recovery 


1-24 



3.00 

1 



i 


with glucose. 

« 

7-1-38 


100 

1.93 

10.7 

214 

52 


■■MHH 

■ Arsphenamin ciinieally mild 

1 

7-14 

37 

GO 

2.26 






(negro with glass eye). 


2-3-39 



2.46 







7 

7-18-38 


90-130 

1.67 

19.2 

282 






7-27 

21 

75 

1.64 

13.2 

302 


8-64 


Arsphenamin. Entered in coma. 


2-9-39 


7 

2.69 


1 


8 

0 0 0 

Rapid recovery with glucaso. 


2-13 



3.30 


! 


' ! 



8 

9-19-38 

21 

150 

0.0 

11.0 

137 

21 

0 




9-27 


ICO 

0.78 

13.3 

216 

34 ! 

4 


Arsphenamin. Marked malaise 


10-4 


180 

1.74 

11.6 

299 

67 

64 


on entry, then rapid convales- 


10-11 


70 

2.30 

9.6 

280 

67.5 ! 

32 


CGiice. 


6-lb-yy 



2.40 



! 


5 10 0 


9 

8-14-38 

7 

55 

Anuric 

7.2 

108 

10 

32 


Acute alcoholism. 7 Hepato-renal. 








i 



Entered in coma, died in 4 days. 

— 







1 



NPN 175. Uric acid 15.4. 


ACUTE INFECTIOUS HEPATITIS 


10 

10-14-38 

10-17 

2-17-39 

1 

35 

25 

7 

1.98 

2.96 

7.4 

161 

62 

64 


Mild brief Jaundice. Convalescing 
from rheumatic heart disease. 

11 

8-22-38 

5 

60 

1.86 

10 

119 

20 

4 



Deep jaundice. Liver 4 cm. below 


8-20 


30-15 

3.09 

14.4 

234 

41 




costal margin. Recovery in 1 












week, 'fakata neg. 

12 


0 

6 

■HgHIII 

8.8 

137 

34 

16 



Septicemia, died acute biliary 












cirrhosis, embolic glomerulo 












nephritis. BUN 86.6 terminal. 


11-17-38 

21 


1.31 

15.9 

242 

31 

04 





1 

? 3 mos. 


3.77 

10.4 

229 

56 

04 



Profirressive recovery except for 




40 

1.23 

10.0 

264 

67 

128 



acute dehydration after adminis- 




15 

0.62 




64 



tration of concentrated bile. 


12-19 


7 

3.09 


218 

64 

10 




14 

5-10-39 


180 

■BOH 


1.54 

■Km 

4 





5*12 


140 



144 


16 



Deep jaundice considered obstruc- 


5-l«i 


80 





128 



tive by surgeon. Ran typical 




15 





16 



course of severe infectious hopa- 







144 





titis. 

■ 

6-12 








15 5 

2 


15 

6-6-39 



2.73 

17.0 

237 

20 

250 



Infectious hepatitis. Sulphani- 

— 




2.57 




4 

8 5 

0 

lamid. 7 Toxic hepatitis. 

1C 

1 1-9-39 

14 

05 

■1 H 




16 





^ 1*14 


no 


12.5 

127 

35 

8 



Very ill 2 weeks then slov/ con- 




IGO 


9.7 

180 

70 

256-128 



valesccnce. Late Graham test 




40 

3.41 




32 



normal. 





8 

3.68 

8.4 

165 

68 

16 

25 15 

0 


17 

i-4-39 

5 

70 

2.91 

10.4 

195 

40 

128 







40 





32 



Diver 3 cm. below cosUvl mar^^in. 




30 





16 



Returned to normal in 1 week. 

— 


~ ' - 

7 

4.06 




8 

10 6 

3 



CHRONIC CIRRHOSES 


18 

7-12-38 

0 

1 

5 

0.74 

C.G 

168 

64 

16 


Portal, luetic aortitis and coro- 
nary. Died of cardiac decompen- 
sation. NPN 32. A-G ratio 
2.21-4.25. 

i 

4-17-39 

4- 18 
•1-27 

5- 9 

6- 3 

i 

75 

20 

0.60 

1.00 

Incon- 

tinent 

0.0 

7.2 

8.1 

i 

132 

140 

49 

57 

50 

1 

60 40 40 

Hemnehromatosis, ascite.s. Pro- 
gressively worse. EKG shows 
myocardial failure. 


10-19-38 : 

0 

5 ! 

1.99 

10.5 

331 


32 

1 

Banti. large spleen 20 years. 
Recurrent attacks of anemia wiln 
G.l. bleeding. Total I’rot. 6. 


i i 1-22-38 
i 12-6 

1 12..31 

1 1-14-39 

i 

i " 

1 

1 


1.01 

1.41 

1.84 

O.SO 

i 7.S 

1 

154 

■ 

16 

4 

4 

1 

llemachromatosiB* hippuric 
excretion improved v/ith improve- 
ment of jdycemia «nd^ j'lycoauria* 

1 Later heart failure, dietl of 

1 cerebral accident. 

r» V - 

! .'■-12 

!- 8-23 

1 l-26,r,C> 

i 

! 

: 2,5 

1 ^2 

rjo 

\ 0.9.3 

! 0.76 

i 0.90 

' 2.82 

• 2.86 

'.*.0 

f 

233 1 

j 

1 

[ 67 

1 

i 

[ 

64 

64 

32 

1 

1 

5 3 0 

Mild portal cirrhosis, v/ith coin- 
pennation in 5 months, lAJOt? 
hiatoiy' of mild drinkirur. 



; Dt 

15 i 0.5T 1 6.7 113 i sg ■■ ■■ 

f 2ii ; (..2{ i 1 

; i L18 ! i 1 

8 i 
128-64 

4 i 


Portal, modcraUdy sex'ere with 
Tnarke<l improvement. 
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Table I (Continued) 


CHKONIC CIRIIHOSES (Continued) 




Da^s 



Pho^ 

Lipids 

Cholesterol 


Bromsulph 


No 

Date 

Jaundice 

Index 

Hippurtc 

Total 

Ester 

Urob 

Retention 

Comment 










2' S' 15' 




50 

2 03 


201 

41 



Portal with acute necro&is Ad- 






164 




mitted to aurplcal service as 




15 

1 51 


67 

Bm 


obstructiso Lues 

25 


■ 

■1 


H 

276 

76 

4-lS 

90 30 6 

Portal, 6 >ear3 bro jaundice ex- 
plored, biop3>, recurrent ascites 
Takata + AG ratio 1 95- 

26 



200 


12 0 

129 




■ 

27 

IM 

14 

70 

15 

15 

1 07 

3 00 

0 78 

81 

220 

181 

224 

H 

12S 

64 

32 


Portal, \anablc course Rct.ur- 


11-2 


U 

0 6S 

72 



61 

H hour 

rent ascites 










= 30 



10-13 

10-25 

21 

90 

85 

25 

0 31 

1 37 

6 7 

176 

54 

64 

64 

H hour 
= 100 

Portal, jaundice subsided Ascites 





143 

71 

64 

developed Cholemia dcat/i 


10-lS 

10-31 


13 

0 SO 

6 

114 

66 

266 






1 85 

1 71 




32 

32 

*3 hour 
= 0 

Portal — Course of tests helped to 
rule out cancer 

30 

0- 27-38 
»i.29 
10-27 
12-28 

1- 13-39 


50 

1 74 

<l 0 

180 

■KTiHH 

32 





S6 

1 Cl 




0 


Porta! — Recurrent D T ’<5 Liver 








» 


damiire variable KorAaKofTn 



5 

2 87 

221 




16 


phichosis Marked anemia 


6-1 



2 53 

76 

lie 

63 

9 4 2 


31 

10-26-38 

? G 

60 

0 95 

11 7 

193 

14 

8 

(12- 1-S8J 



11-2 


100 

0 91 

n 3 

163 

22 

32 

(12-10 38) 



11-12 


50 





16 

10 





90 

107 

30 

(12-31-38) 

course Death P M 


11-25 








30 



20 

0 76 

67 

141 

42 

128 




12-12 


60 

0 87 

67 

140 

62 

32 



32 

11.29-88 

0 

10-20 

0 93 


112 

11 

128 


Portal — Lonjr alcoholism 

Palpable liver Died broncho 

■■■ 










pneumonia 

38 

12-6-8& 

1 yr 

75 

1 04 

92 

118 

50 

25G 


Portal — Lonpr alcoholism Deep 
jaundice purpura Transierred 











to another hospital 

34 

2-28-39 

C jno5 

60 30 





0 8 


Porti) or subacute toxic recur- 


3-2 


■Hilf 





64 S 


rent jaundice Bloetling tendencj 

36 

6 9-3D 

0 


I 00 

15 5 

218 

62 

164 


Mild cirrhosis and diabetes tvith 


5-lG 


7 

1 65 






I . ^ ►t. t 

3G 

1-2C-39 

6 

100-f- 


94 

125 




. ^ 


2-18 


lOO-f 






, 


2-28 


100 







stone, biopsj clrrhoai'? died 6 


a i<> 




9 5 

142 


1 


weeks later Cholemia 

37 

4-20-39 

1 

4 



100 

CO 

32 


Fattj defreneration of liver Lues 


4-27 



1 40 


9R 

55 



arsphenamine Terminal miliar> 
tuberculosis Death 

3S 

4-17-39 

1 

56 

? 39 




128 


Cirrhosis probable Cancer not 


5-18 


42 


9 7 

144 

46 

64 


entirelj ruled out 

— 

6-1 



3 29 

7 8 

184 

50 

16 



TUMOPS 


39 

6-1-38 i 


25 

0 ff, 

60 

144 

61 j 

64 12 ; 


HemanKio blastema dmirno«K of 


1-27-39 

0 1 

14 

0 80 




8 


cirrhosis at operation 4 jears 


2 4 1 

I 

1 

15 

1 41 




16 


previous Riopsj of neck trhnd 
! hemanirio bl stoma A-G ratio 


5 5 1 

i 


(too sick) 

6 0 

102 

44 



1 82-1 <17 

40 

10-13-38 ! 

0 ; 

6 

1 47 

96 

234 

65 

1 



1 Sarcoma of eje removt<l 1 jear^s 
before Nodular liver No 











jaundice 

41 

2 17-39 

0 


2 91 j 






Leukemoid blood picture marked 
anemia Larce rubberj liver with 
irood function Comfortable but 


i 


i 

i ; 






weak 

42 

11-22-38 

i 

0 

i 

I 10 4 

1 

! 2 20 

! 

S9 

160 

64 



Sarcoid of lunrs liver spleen 
and skm (biop'ij ) No jaundice 
Serolofncal lues 


HEMOLYTIC JAUNDICE 


43 


0 

150 

95 

25 

i 

..I 

00 

1 33 

2 67 

■ 

103 

146 

3» 

55 

! 


Hemoljlic jaundice SulphaniJa- 
mide Toxic hepatitis 

Tjpical hemoljtic jaundice with 
moderate icterus and norma' liver 
function Reticulocjtes 67% to 

63^7 Total hpid 431 

44 

5-9-39 : 

5-10 

5-27 ! 

1 yr 

■■QXQIIII 

2 60 


110 

135 

70 

66 

i 

16 ] 

30 5 2 

45 

6-16-39 


50 

3 31 

! 69 

17S 

61 



Acute hemolytic anemia, normal 

1 

6-25 


10 

! 3 84 






liver function Two transfusions 

i 

5-31 




I 





Reticulocytes 24%-lC% Total 


I 








HBBHI 

lipid 60"i 
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had improved from Jow to normal. In the other three 
deaths the ester values remained low. 

In the gall bladder cases without known obstruction, 
the normal and low percentages were about equallj’ 
divided and only about 1/10 remained low. Perhaps 
this would have been a still smaller number if the 
patients had been held and observed longer. 

In the tumors, all the ester cholesterol percentages 
were normal. 

The small group of cases of obstructive jaundice, 
which was included for comparison, was composed of 
seriously ill individuals. Seven of the eleven cases had 
neoplasms, four of the head of the pancreas, two of 
the liver and ducts and one of the common duct. Five 
of these patients died. The ester cholesterol percent- 
age was low in three cases (11%, 17% and 23%); 
slightly beloAV normal in two cases (53% and 55%) 
normal in one case 68% and in one case was low and 
increased from 33% to 48% following choledochoduo- 
denostomy. In one case of benign stricture of the 
common duct the percentage was normal CVlfi,) and 
in another rose from low to nm-mal (42% and 68%) 
after a short circuit operation. In two cases of 
common duct stone the values were just below normal 
(56% to 50%). 

Hippuric acid excretion was definitely diminished in 
a high percentage of cases. The results paralleled the 
cholesterol ester figures but the test seemed to be 
more sensitive in all tjtpes of disease of the liver. In 
acute hepatitis only tivo cases showed nomal hippuric 
acid excretion, about 3/4 returned to normal and 1/8 
remained low. In the chronic cirrhoses this was re- 
versed, about 1/10 recovering to normal and 9/10 re- 
maining low. In the group remaining low, over 1^2 
the cases were fatal ; namely, eight out of fifteen. All 
the deaths occurred in this low group and a large 
majority had an e.xcretion of less than 1 gm. of hip- 
puric acid in 4 hours. 

In the gall bladder cases the hippuric test was 
normal in about 1/10 and low in about 9 TO, less than 
1/2 of the latter returned to normal. The fact that all 
the gall bladder cases were jaundiced may explain the 
high percentage of low hippuric tests on the basis of 
cholangitis, infection and liver cell damage. 


•In the tumor cases the hippuric acid output was 
unifonnlj' low, just as in the acute hepatitis and 
chronic cirrhoses group. 

In the small group of serious obstructive cases in 
which seven out of eleven were due to cancer, the re- 
sults of the hippuric test were very similar to the 
ester per cent, naniel.v, 4/5 were low. 

The hippuric acid excretion was low but returned to 
normal in one case of benign obstruction after oper- 
ation. In one malignant obstruction it was normal. 
This is one of the three cases in the whole series 
where the hippuric acid excretion was normal and the 
ester cholesterol value low. Two of these were single 
te.sts due to the short period of observation of the 
patient. In the other si.x cases of malignant obstruc- 
tion the hippuric acid e.xcretion was low. In one case 
of benign stricture the hippuric acid excretion was 
normal and in two cases of common duct stone it was 
low. 

In two cases of hemolytic jaundice the total choles- 
terol, ester ratio and hippuric acid, and urobilinogen 
tests were all normal. In the third case the ester per 
cent started low and improved to just below normal 
(39%-55%) while the hippuric acid varied from low 
to normal (0-2.67). Sulphanilimid has been given, 
which may have caused an acute toxic hepatitis with 
recoveiy. 

Four to 20 nrohilinogen tests in the urine were 
made in practically all cases. The results are condensed 
in the urobilinogen column. The tests were almost in- 
variably strongly positive in the cases of acute hepa- 
titis if bile was present in the bowel. This was also 
true in about 80 per cent of the cases of chronic cir- 
rhosis. Urobilinogen was vei-y low or entirely absent 
in all the cases of complete e.xternal obstruction due to 
cancer. It was present in normal to slightly increased 
amounts in four cases of benign partial obstruction, in 
two cases of common duct stone, and in two cases of 
stricture of common duct. The test was strongly posi- 
tive in nearly all the gall bladder cases without knoivn 
obstruction. It was present in nonnal amounts in two 
of the three cases of hemolytic jaundice. 

In 22 cases bromsidphalein tests were made after 
the jaundice was gone. Retention of this dye ran 
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almost exactly parallel to lowered hippuric acid ex- 
cretion, Very slow recovery of normal liver function 
took place in some cases requiring 6 or 8 months, and 
the order of recovery was approximately as follows: 
the ester per cent or the biliary index, later the hip- 
puric acid and bromsulphalein excretion. 

The Jv’j bleeding time was measured in 27 cases and 
prolonged bleeding time by this method was commonly 
associated with poor liver function. In seven fatal 
cases in which the Ivy test was made, five had pro- 
longed bleeding time (4, 4, 4, 6 and 20 minutes). In 
a few later cases the prothrombin time in the blood 
was used instead. 

In this paper we have outlined the object of our 
.study and the methods used, and have given in detail 
the results of the tests in the various diseases of the 
liver. A .second paper will follow entitled “Clinical 
t'alue of the Tests” in which the clinical uses of the 
various tests for diagnosis and prognosis are outlined 
ami compared. 
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DISCUSSION 

DR. ALBERT M. SNELL (Rochester, Minn.) : I was 
much interested in Doctor White’s remarks concerning the 
usefulness of the hippuric acid test. I think, taking every- 
thing into account, that it has given us more information 
about the general state of the hepatic parenchyma of the 
jaundiced patient than any other test that we have used. 
In the presence of jaundice we have found it of great 
prognostic value. So much so that our surgeons are re- 
luctant to accept the risk of operating on patients whose 
hippuric acid synthesis is reduced by more than 50 per 
cent. Our experience with the cholesterol esters ratio has 
been definitely less satisfactory and we have been unable 
to correlate the observed changes rvith any constant 
clinical syndrome or pathologic change in the liver. 


The Effects of Vitamin Deficiency on the Gastro-Intestinai Tract* 

By 

DWIGHT L. WILBUR, M.D. 
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n|''HE relationship of the gastro-intestinal ti'act to 
Jt .state.s of vitamin deficiency is one of great im- 
jiortance for not only is the gastro-intestinal tract the 
normal porta! of entry for vitamins but its structure 
and function may be significantly and vitally impaired 
by deficiencies of them. Two years ago Dr. Snell and 
I called to your attention the clinical importance of the 
first phase of this problem in a discussion of the role 
of alterations in gastro-intestinal function in setting 
the .stage for the development of deficiency states. The 
present discussion deals ivith the other phase of this 
liroblem namely with the effects of vitamin deficiency 
on the gastro-intestinal tract. 

Experience indicates that fundamentally the most 
significant roles of the gastro-intestinal tract in pre- 
disposing to or conditioning deficiency diseases have 
to do with an inadequate intake of food, with loss of 
essential secretions or of food itself, with a lack or 
decreased production of essential endogenous sub- 
stances, with inadequate intestinal absoiiition and per- 
haps with impaired metabolic activity of certain of 
the digestive organs. Similarly e.xperience indicates 
that most of these gastro-intestinal abnormalities may 
result from deficiency of one or more of the vitamins. 

A recapitulation of these facts emphasizes some of 
the difficulties surrounding a solution of the problem 
of the effects of vitamin deficiency on the gastro-in- 
testina! tract. In an individual case it may be ex- 
tremely difficult if not impossible to state whether an 
alteration in gastro-intestinal function is primary or 

Ucad at the Anmial 1039 Session of the American Gastro-Enterolo^ical 
_ Aesoeiation nt Atlantic City. 

'■From the Stanford University School of Medieine. 


whether it is secondary to a, state of vitamin de- 
ficiency. Other difficulties which are encountered in 
any attempt to solve this problem are (hat in man, at 
least, almost all vitamin deficiency states are multiple; 
that is they are the result of deficiency of more than ' 
one of the vitamins. It is therefore very difficult to de- 
termine the effect of deficiency of a single vitamin on 
the gastro-intestinal function of man. In the third 
place many of the changes in the gastro-intestinal 
tract which have been ascidbed to vitamin deficiency 
are non-specific and occur in a lai’ge variety of con- 
ditions. Many of the observations which have been re- 
ported have been based on experiments in animals, on 
indirect evidence, on symptomatic changes or on thera- 
peutic responses, none of which are entirely satis- 
factory in clarifying the issue. 

Although the problem is one which is difficult to 
solve it also is one of great importance because many 
persons subsist on a diet which is bordeidine in ade- 
quacy of various vitamins and particularly of com- 
ponents of the Vitamin B complex. The vicious cycle 
which may be formed when there is either vitamin de- 
ficiency or gastro-intestinal disease may be one of 
sufficient degree to produce a state of marked vitamin 
deficiency or it may cause a patient who otherwise 
would be reasonably well to be precipitated into a state 
of vitamin deficiency of mild or moderate degree. 

Finally the importance of recognizing and under- 
standing this problem lies principally in the fact that 
vitamin deficiency states are an unusual group of dis- 
eases in the respect that they can be entirely prevented 
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and that with the exceptions of a few extreme 
instances they are completely amenable to cure. 

The early symptoms of nutritional deficiency are 
vague and according to Jfinot (2) a sense of fatigue 
or lack of energy is common and inefficiency and 
mental irritability, mild anemia and simple disorders 
of the digestive tract usually are present. 

Haden (3) has classified the lesions of the alimen- 
tary tract which are observed as manifestations of 
deficiency diseases as follows; “(1) anorexia (2) 
stomatitis (3) glossitis (4) atrophy of tongue (5) 
achlorhydria (6) loss of specific ferments (7) diarrhea 
(8) loss of tone of gastro-intestinal tract (9) ulcer- 
ation of intestine.” Other reports of the gastro-in- 
testinal manifestation of deficiency disease which have 
been made by a number of observers are noted in the 
subsequent discussion. 

PRESENT STUDY 

The present study deals with the effects of vitamin 
deficiencj’ on the gastro-intestinal tract and consists 
of a summary of available information on this phase 
of deficiency diseases with some observations in cases 
in which gastro-intestinal manifestations were a 
prominent feature. For purposes of a clearer under- 
standing the material has been grouped into sections 
on the effects of deficiency of each vitamin and the 
abnormalities associated with deficiency of each 
vitamin have been grouped into those which are 
symptomatic, those which produce physiologic changes 
and those which result in pathologic changes. 

THE EFFECT OF DEFICIENCY OF VITAMIN A 
Vitamin A is essential for the normal function and 
integrity of the epithelial tissues of the animal organ- 
ism. The characteristic changes which follow de- 
ficiency of this vitamin have to do with atrophy of the 
epithelium concerned, the substitution for it of a 
stratified keratinizing epithelium, followed in many 
cases by secondary infection of the tissues. 

Pathologic changes. In animals. A variety of 
changes and an absence of changes have been de- 
scribed in the gastro-intestinal tract of Vitamin A 
deficient animals; they recently have been summarized 
by Robertson (4). Richards (5) reports that in rats 
the earliest macroscopic sign of Vitamin A deficiency 
is in the epithelial lining of the digestive tract ivhich 
reveals signs of inflammation, hemorrhagic areas and 
at times ulceration of the stomach. Manville (6) and 
Cox (7) have reported similar changes in the stomach 
of rats on a diet deficient in Vitamin A. Wolbach (8) 
states that in animals with experimental Vitamin A 
deficiency the mucosa of the stomach and intestines 
show practically no change and that when changes 
occur they consist of atrophy which progresses to a 
state wherein the cells although having the appearance 
of viability become inei’t in physiologic activities and 
in their roles of covering membrane. Changes in the 
small and large intestine which have been described 
include atrophy of Brunners glands, atrophy of the 
mucous glands, disappearance of goblet cells, chronic 
inflammatoi-j' and proliferative changes, hemorrhagic 
phenomena and ulceration. 

Wolbach and Howe (9) have noted atrophy of the 
pancreas of the rat in Vitamin A deficiency. Changes 
which have been noted in the liver include atrophy 
(Pillat and Chang) (10), hemosiderosis (Wolbach 
(11), and Sweet and K’ang) (12) and diminution in 


size owing to decrease in amount of stored fat and 
glycogen (Wolbach and Howe (9), Bauereisen) (13). 

In man. (Table I). There are surprisingly few re- 
ports of pathologic changes in the alimentary tract 
in eases of Vitamin A deficiency. McCarrison (14) 
emphasized the occurrence of infections and ulcer- 
ations in the gastro-intestinal tract in vitamin de- 
ficiency states. However in patients and animals he 
studied there were deficiencies of other vitamins than 
of A. In the case of Vitamin A deficiency in an infant 
reported by Wilson and Dubois (15) no noteworthy 
abnormality W'as found in the stomach, pylorus, duo- 
denum, ileum or colon. In the pancreas there were 
marked changes consisting of inflammation, fibrosis 
and numerous epithelial-lined cyst-like cavities which 
apparently were dilated acini. Schiodt (16), Singh 
(17) and Keefer (18) have reported that atrophy of 


Table I 

Gastro-intestinal manifestations of Vitamin A de- 
ficiencij 


Type of 
Chancre 


Manifestation 


Usual 

1 

Occasional 

Symptomat’iQ 

None 

Diarrhea 

physiologic 

None 

1 Hypochlorhyilrlo 

Achlorhydria 

Interference with absorption? 

1 

Pathologic 

1 

None 

1. Atrophy or inflammation of oral, 
gastric and intestinal mucosa. 

2. Atrophy, fibrosis, cyst formation and 
inflammation of accessorj’ glandular 
organs. 

3. Atrophy* fibrosis, hemosKlerosis of 
liver V 

4. Absence or defective enamel and den- 
tine formation of teeth. 


the mucosa of the intestinal tract and gastro-enteritis 
and colitis occur in man in cases of Vitamin A de- 
ficiency. 

Sweet and K’ang (12) ivho have had e.xtensive 
clinical e.xperience with Vitamin A deficiency state in 
a report of autopsies on seventeen Chinese patients 
with Vitamin A deficiency, that in five of them the 
esophagus showed hyperkeratosis and that the di- 
gestive tract in all of the cases (17) otherwise was 
normal. Pathologic changes in the liver of patients 
with Vitamin A deficiency have not been reported al- 
though Wolbach (11) mentions the possibility of 
hemosiderosis of the liver as a manifestation of de- 
ficiency of this vitamin. 

Physiologic changes. In animals. Steenbock and his 
associates (19) have reported that Vitamin A de- 
ficiency interferes with the absorption of fat from the 
intestine of the rat while Kik, Sure and Buchanan 
(20) note that in rats there is an appreciable decrease 
in hepatic lipase in this condition. 

In man. Reduction in the hydrochloric acid content 
of the gastric juice in Vitamin A deficiency has been 
noted by Stepp (21), Boiler (22) and Will (23). Pillat 
and Chang (10) observed achlorhydria in four of 
fifteen cases of Vitamin A deficiency following stimu- 
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lation with histamine. In ten of the cases there was 
definite depression of pastric secretion. Since achlor- 
liydria is rare in the Chinese they considered the find- 
ings to bo .significant. The latter observers reported 
further that the degree of impairment of gastric 
function seemed to be related to the duration and 
,se\ eriiy of the disease of the eye (xerophthalmia) and 
that tile achlorhydria improved when Vitamin A was 
administered. 

Stepp 1 21 ) also suggested that Vitamin A deficiency 
may lend to interference with inte.stinal absorption in 
man. 

Svniptimatic ,-h(ni<nn. The only gastro-intestinal 
.symptom which has been noted with any frequency in 
Vitamin A deficiency is diarrhea. Apparently this is 
not an uncommon accompaniment of .xerophthalmia ns 
noted by Stepp (211, Nicholls (24) and Pillat (25). 
Thi.s .symptom also has been noted in Vitamin A de- 
ficiency in mice, cows and monkeys. 

Cimnit nt. The paucity of gastro-intestinal symptoms 
and iiathf.logic change.s in cases of Vitamin A de- 
ficiency in man i.s .surprising in view of the fact that 
a large part of the ga.stro-intestinal tract is made up 
of epithelial tissue. Since patients with marked de- 
gree.s of \’itamin A deficiency are observed exti'emely 
uncommonly in the United States and since changes 
in the gastro-inte.stinal tract do not commonly ac- 
company mild degrees of Vitamin A deficiency 
clinician.^ and physiologists in the future probably will 
not find significant gastro-intestinal alterations in 
most castes of Vitamin A deficiency which come under 
their ob.sei vation. Patients e.xhibiting such symptoms 
or lc.sion.s have not been observed by me. 

Dbstu-vations which have been made to date suggest 
tbat tlip mn.st likely types of pathologic changes in the 
gastro-intestinal tract to be e.xpected in Vitamin A 
deficicne\ are alterations in the teeth, atrophy or in- 
llammatory change.s in the mucosa of the mouth, 
stomach and inte.stine and atrophy, cyst formation or 
inflammation of accessory glandular organs such as 
the salivary glands, the pancreas and the liver. These 
changes may interfere with absorption from the in- 
testine, may lead to hypochlorhydria or to achlorhydria 
or symptomatically may lead to diarrhea. The cause 
for the diarrhea is not clear. It seems most likely to 
be related to atrophic or inflammatory changes in the 
muco.sa of the large or small intestine or perhaps to 
achlorhydria although as noted previously in many 
cases of keratolmalacia the gastro-intestinal tract has 
appeared to be normal at postmortem e.xamination. 

There ha.s been much discu.ssion of the relation of 
the liver to Vitamin A deficiency. Since the liver is 
the chief storehouse for Vitamin A it is not surprising 
that in case.s of hepatic disease the Vitamin A content 
of the bver is diminished or that the vitamin may be 
absent from it as noted by Moore (26). Haig, Hecht 
and Patch (27) have indicated that in cases of alco- 
holic cirrliosis evidence of Vitamin A deficiency is 
very common. However in cirrhosis and other forms 
of chronic hepatic disease and in various abnormali- 
tic.s of the gastro-intestinal tract, if deficiency of 
Vitamin A occurs it seems much more likely that it is 
secondary to a deficiency in intake, absorption, storage 
or metabolism of the vitamin rather than primarily 
the cause of the hepatic or gastro-intestinal disease. 

A pos.sible role for Vitamin A deficiency in gastric 
and duodenal ulcer was suggested by !McCarrison 
(14, 28) and has been confirmed and denied by other 


workers. While minute ulcers occur in the stomach 
of the Vitamin A deficient rat in some cases, convinc- 
ing evidence that Vitamin A deficiency is related to 
peptic ulcer in man has not been produced. Indeed it 
seems quite unlikely that such evidence will be pro- 
duced because the lesions have not been found in 
patients with severe Vitamin A deficiency, because 
most patients with peptic ulcer in this country at 
least, have an adequate intake of Vitamin A in the 
diet (milk, cream and butter) and because Vitamin A 
deficiency frequently leads to hypochlorhydria and 
achlorhydria. It seems most likely that when de- 
ficiency of Vitamin A occurs in association with peptic 
ulcer that the association is a coincidental one. 

THE EFFECT OF DEFICIENCY OF VITAMIN B 

Vitamin B has been found to consist of at least four 
and probably more distinct components. The known 
components are thiamin chloride, nicotinic acid, ribo- 
flavin and Vitamin B„. As yet sufficient time has not 
elapsed clearly to distinguish the effects of the 
individual components on gastro-intestinal function. 
Consequently in the subsequent discussion mention 
will be made of the effect of deficiencies of the Vitamin 
B complex unless there is a reference to a specific 
component of the complex. 

Pathologic changes. In animals. A large variety of 
pathologic changes in the gastro-intestinal tract of 
animals on diets deficient in Vitamin B have been re- 
ported. Summaries of these findings have been made 
by Schiodt (16), by Eddy and Dalldorf (29) and by 
others. In essence the changes consist of atrophy of 
the lingual papillae, glossitis and stomatitis, diffuse or 
localized areas of inflammatoi’y disease in the stomach 
an intestinal tract, atrophy of the intestinal wail (in- 
cluding mucosal and muscle layers) erosion and ulcer- 
ation particularly of the stomach but also of the 
intestine, hemorrhage into the stomach or intestine, 
degeneration of Auerbach’s plexus, as w’ell as other 
less important changes. 

In man. (Table II). Glossitis. Stomatitis. Glossitis 
and stomatitis seem to be an integral part of pellagra, 
of pernicious anemia and of sprue. In pellagra, in the 
early stages the most common finding is a reddening 
of the papillae of the anterior third and tip of the 
tongue. There may be gradual extension of this pro- 
cess to involve the entire tongue and the buccal mucous 
membrane with chai'acteristic appearances of a brick 
or fiery red color and of edema of the tongue which is 
revealed by marks of the teeth upon it. Associated 
w'ith this there may be small aphthous ulcers located 
especially on the base of the tongue and on the buccal 
mucous membrane. These ulcers usually are covered 
by a yellowish or W’hite membrane from which Vin- 
cent’s organisms may be recovered. Often pain of a 
mild or severe character is associated with the glossi- 
tis. In sprue and in pernicious anemia the glossitis 
most commonly consists of diffuse atrophy of the pa- 
pillae of the tongue which may or may not be pre- 
ceded by or associated with some redness and sore- 
ness of the tongue and buccal mucous membranes. 
Somewhat similar changes in the tongue are to be 
noted in some cases of achlorhydric anemia, anemia 
of pregnancy, Plummer-Vinson syndrome, in malnutri- 
tion attended by dysentery and anemia, inte.stinal 
stricture.s, dibotbriocephalus latus infestation and 
achlorhydria according to Hutter, Middleton and 
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Steenbock (30). It is quite likely that all of these 
changes are the result of deficiency of components of 
the Vitamin B complex or substances closely related 
to them. 

Stomach and Intestine. There is very little clear 
cut evidence of the pathologic changes in the stomach 
and intestine in cases of deficiency of Vitamin B. 
Evidence of the paucity of our knowledge of this 
subject is indicated by the fact that in a recent article 
in which he reviewed the pathology of beriberi, Vedder 
(31) who has had wide e.xperience TOth this disease 
fails to mention any gastro-intestinal abnormalities in 
beriberi. Stepp (21) reports that there is a peculiar 
tendency to inflammatory reaction in the intestine of 
patients with Vitamin B deficiency while McCarrison 


Table II 

Gastro-intestinal alterations in Vitamin B deficiency 


Type of I 
Change j 

Factor 

Mnnifestalion 

Symptomatic 1 

Bt 

Anorexia 

Nicotinic 

ncid 

Diarrhea, sore mouth 

1 

other? j 

Constipation, dysphagia, flatulence 
vomiting? 

Other vague symptoms 

Physiologic 


Deficient rbsorption of glucose 
Achlorhydria’ 

Alteration in muscle tone’ 

Nicotinic 

acid 

Achlorhydria ? 

Alteration in muscle tone’ 

1 

Other? 

Alteration in muscle tone’ 

Achlorhydria? 

Deficient absorption of glucose and fat 

Pathologic 

1 B. 

Atrophy and inflammation of mucosa? 

Nicotinic 

1 acid 

Atrophy and inflammation of mucosa? 
Glossitis, stomatitis, proctitis 

^ Other? 

1 Atrophy and inflammation of mucosa? 

1 Stomatitis? 


Other changes which it has been suggested occur in Vitamin B 

deficiency: 

1. Degeneration of Auerbach's plexus 

2. Hepatic disease — cirrhosis 

S. Peculiar tendency to inflammatorj’^ reactions. 

(14) in his early observations noted degeneration of 
Auerbach’s plexus in cases of Vitamin B deficiency. 
Roentgenologic examination of the small intestine of 
some of these patients suggests the occurrence of 
edema of the mucosa but whether these changes are 
characteristic of deficiency of Vitamin B is not clear. 
Acute inflammatory reactions in the mucosa of the 
rectum and sigmoid are often to be observed in cases 
of pellagra. 

In addition to the above evidence there are numer- 
ous reports of the occurrence of peptic ulcer, of ulcer- 
ative colitis and of vague and indefinite types of 
atrophy and inflammation of the intestinal tract in 
Vitamin B deficiency. 

Pancreas and Liver. In beriberi the pancreas is re- 
ported at times to be shrunken and even slightly 
fibrotic and the islands of Langerhans to be either not 
affected or hj'pertrophic. Changes to be noted in the 


liver apparently are principally secondary to the asso- 
ciated circulatorj' failure. Vedder (31) mentions that 
the liver often has the typical nutmeg character and 
that some degi’ee of cloudy swelling or fatty degener- 
ation may be found in the liver. 

Physiologic changes. Inman. (Table II). The out- 
standing physiologic abnormalities associated with de- 
ficiency of Vitamin B may be grouped under the head- 
ings of secretory, motor and absorptive disturbances. 

Interference with the secretion of hydrochloric acid 
seems to be a significant change in manj'- cases of 
pellagra and in other syndromes apparently due to de- 
ficiency of the vitamin. Achlorhydria following stimu- 
lation with histamine is present in about fifty to sixty- 
five per cent of cases of pellagra. It occurs also in 
some cases of beriberi although Kitamura and Shima- 
zono (32) and Keefer (33) are of the opinion that 
achlorh}'dria is not associated udth this disease. In a 
study of the gastric acidit.v of alcohol addicts many of 
whom e.xhibited evidence of deficiency states, Jolfe and 
Joliiffe (34) report that in the “uncomplicated” sub- 
jects, in polyneuritics and in pellagrins the incidence 
of achlorhydria was fifteen, twenty-nine and fifty-two 
per cent respectively. In fact Joffe and Joliiffe (34) 
have gone so far as to suggest that an achlorhydria 
preventive factor not identical with Vitamin Bj proba- 
bly is present in the Vitamin B complex. 

Changes in the secretion of other digestive juices 
has not been noted in man but Kik, Sure and Buch- 
anan (20) have observed a marked decrease in the 
digestive efficiency of pancreatic esterase and moder- 
ate decrease in the concentration of pancreatic and 
hepatic lipase in Vitamin B, deficiency in the rat. 

One of the most interesting although as yet un- 
explained phases of Vitamin B deficiency is that 
having to do with the motor activity of the intestine 
in diseases due to deficiency of Vitamin B or of closely 
related substances. Observations of the changes have 
been made principally by roentgenologic methods al- 
though a few studies have been reported following in- 
sertion of balloons through intestinal fistulas. The 
changes which have been observed in sprue, in beri- 
beri, in pellagra and in chronic ulcerative colitis are 
non-specific and consist in essence of distortion of the 
mucosal pattern and of a variation in the caliber of 
the intestinal loops. 

Mackie and Pound (35), and Snell and Camp (36) 
as well as others have discussed in detail the roent- 
genologic appearance of these abnormalities. In some 
cases the duodenum was dilated and the mucosal mark- 
ings were thickened. Lower down in the intestinal 
tract there was a definite smoothing out of the irregu- 
lar shadows of the vahmlae conniventes and clumping 
of the barium in smooth sausage-like masses. Motility 
of the barium was ' considerably interfered wuth in 
some cases while in other ones the rapidity of passage 
of the barium meal was greater than the norma). 

Considerable evidence has been presented to suggest 
that there are disturbances in absorption in cases of 
Vitamin B deficiency and “related” diseases of the 
small intestine. Interference with the absorption of 
fat in cases of sprue has been reported by Barker and 
Rhoads (37) and other investigators. Abnormalities 
in absorption of essential hematopoietic substances in 
similar types of cases also has been suggested. All of 
this evidence is indirect, however, and only recently 
has Groen (38) produced more direct erddence that in 
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not an accompaniment of scurvy. Musser and Sodeman 
(48) recently observed very severe proctitis in a 
patient with Vitamin C deficiency. 

Physiologic effects. In animals. According to Ein- 
hauser (49) Vitamin C is a normal constituent of the 
wall of the intestine and serves a deto.vifying and pro- 
tecting function. Shimamura (50) reports that in 
guinea pigs on a scorbutic diet the glycogen content 
of the liver is low and that it would be increased up 
to but not beyond a certain level by daily administra- 
tion of Vitamin C. In a study of the motility and 
permeability of the intestine by means of a variety of 
different methods Smith (64) could find no significant 
impairment in acute or chronic scurvy. 

In man. There is very little evidence of physiologic 
impairment of the gastro-intestinal tract in scuiwy in 
man. Coffe and Dulee (61) have reported that in 
normal subjects intravenous administration of Vitamin 
C increased the volume and the concentration of free 
hydrochloric acid and of total acid in the gastric con- 


Table III 

The gastro-intestinal alterations in Vitamin C de- 
ficiency 


Tyre of ChanB-e 

1 Manifestation 


Usual 

Occa'^lonal 

Symptomatic 

Gincuitis 

Diarrhea 

Anorexia 

Hemorrhage 

Physiolopfic 

None noted 

None noted 

Patlioloffic 

Infected, sponcy. 

Dental <*aries 


bleeding gums 

Inte<ttinal 

hemorrhage 


tent although it had no such effect in a case of pei’- 
nicious anemia. Absorption of glucose from the small 
intestine of two patients with scurvy was found to be 
normal by Groen (38). 

Symptoms. The outstanding gastro-intestinal 
symptoms in scurvy are related to gingivitis. Anorexia 
and diarrhea may be present; occasionally there may 
be some gross bleeding. 

Comment. Although Vitamin C apparently is essen- 
tial for all living cells, there is very little evidence of 
significant gastro-intestinal alterations in Vitamin C 
deficiency with the exception of gingivitis and perhaps 
occasionally of bleeding. However a great deal of con- 
troversy has surrounded the possible role of Vitamin 
C deficiency in cases of peptic ulcer and in bleeding 
from ulcer and other lesions. Numerous reports in the 
literature have pointed to the occurrence of ulcers 
having some of the characteristics of peptic ulcer in 
the stomach and duodenum and intestine of animals 
with experimental scurvy and there has been repeated 
confirmation of the observation that low values for 
Vitamin C in the blood are the rule for patients with 
peptic ulcer. The studies of Ingalls and Warren (52), 
Bourne (53), and Rivers and Carlson (54) agree that 
patients with peptic ulcer, even those who may be re- 
ceiving an approved diet for ulcer, have lower levels 
of ascorbic acid in the blood and urine than have 
normal persons. Elder and Emery (55) have analyzed 
the eating habits of twenty-five patients with ulcer 
and of twenty-five control patients and have come to 


the conclusion that peptic ulcer is not a deficiency dis- 
ease in the sense in which this term ordinarily is used. 
Despite all of these findings thei'e is considerable 
doubt in the minds of many clinicians as to the. re- 
lation of deficiency of Vitamin C to peptic ulcer and 
certainly further studies will be required to settle this 
point. It seems quite reasonable to agree with Jones 
and his collaborators (56) that it is highly probable 
that the findings just noted represent the results of a 
deficiency secondaiy to the original ulcer condition, 
rather than that there is a causative relation to the 
formation of ulcer. 

The relation of hemorrhage from the gastro-intesli- 
nal tract to deficiency of Vitamin C remains unsettled. 
The observations of Portnoy and Wilkinson (57) indi- 
cate that patients who have peptic ulcer and bleed 
from them and especially those who have hematemesis 
have marked Vitamin C deficiency — in fact such cases 
usuall 3 ' present more evidence of Vitamin C deficiency 
than do patients with peptic ulcer who have not bled. 
The likelihood that this result is secondary to a diet 
deficient in Vitamin C is great but further evidence 
will be required before this point can be settled defi- 
nitely. 

THE EFFECT OF DEFICIENCY OF VITAMIN D 

Although diseases of the mucosa of the small in- 
testine and interference with the flow of bile into the 
duodenum may seriously impair absoi-ption of Vitamin 
D and although the liver appears to be essential for 
the anti-rachitic efficiency of Vitamin D in animals 
there is very little if any evidence that deficiency of 
Vitamin D leads to impairment in gastro-intestinal 
function or structure. Atony of the intestine has been 
described as an accompaniment of rickets but the re- 
lation of it to deficiency of Vitamin D is not cleaiv 
Yoder (58) has produced evidence from experiments 
on rats which he feels indicates that “there must be a 
minimal requirement of Vitamin D b.v the dige.stive 
tract for a tonicitj' which can maintain either a de- 
creased intestinal volume or increased motility.” 

THE EFFECT OF DEFICIENCY OF VITAMIN E 

Evidence is lacking that deficiency of Vitamin E 
results in significant gastro-intestinal abnormalities. 

THE EFFECT OF DEFICIENCY OF VITAJIIN K 

Considerable evidence has accumulated to indicate 
that there is a i-elation between deficiency of Vitamin 
K and the hemorrhagic tendency in jaundice. In cases 
of Vitamin K deficiency in chicks and perhaps also in 
other animals and in man there is a deficiency of 
prothrombin in the blood plasma. This effect may be 
brought about by a variety of mechanisms including 
a diet deficient in Vitamin K, interference with ab- 
sorption of the vitamin because of absence of bile in 
the intestine, or as a result of hepatic damage with 
impairment in the fabrication, storage or activation 
of prothrombin which seems to occur in the liver. 
Evidence has not been presented to suggest that any 
abnormality in gastro-intestinal function or structure 
occurs as a result of Vitamin K deficiency with the ex- 
ception of those changes associated with bleeding. 

THE EFFECTS OF DEFICIENCY OF ANTI- 
GIZZARD EROSION FACTOR 

In his original studies of the hemorrhagic disease 
of chicks, Dam (59) reported the occurrence of erosion 
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in the pizzard of animals developing the hemorrhagic 
tendency. Following this report there was much specu- 
lation as to the possible relation of the anti-gizzard 
erosion factor to t'itamin K. Further support for the 
idea that they arc reparate substances is given by the 
work of Almquist (GO). Cheney (61) recently has ob- 
served that chicks developing gastric erosions as a re- 
sult of the deficient diet have hyperacidity and he is 
of the opinion that the increased acidity in chicks 
with ulcers as compared to those without ulcers 
suggests that the hyperacidity is a result of whatever 
cau.scs the lesions and not a direct cause in itself. Both 
of these effects seem to be due to lack of an essential 
dietary factor which has a “specific effect on the re- 
sistance of the gastric mucosa.” Ivy (62) in discus- 
sing this problem remarks that it is possible that the 
ga.strie defects are due indirectly to some hepatic dis- 
turbance “since the liver plays such an important role 
111 ta-oiiic acid (a building-stone of mucin and chon- 
di i.iuntcin - 1 metabolism and since hepatic disturb- 
aiins are not infrequently associated experimentally 
with Loi.-troducidcna! ulceration.” 

The reiafinn of the anti-gizzard erosion factor to 
j.i i.tii lib or in man i.s unknown. 

COMMENT 

Keiognition of the full extent of the effects of 
\itaniiii deficiency on tlie gastro-intestinal tract will 
not be completed until much more information in re- 
g.iid to the chemical and physiologic activities of the 
vitamins i- available. For the immediate future the 
problem of recognizing these conditions constitutes 
Olio oi con- idcrable difficulty for it is becoming in- 
ciia-ingly apparent that there are in existence many 
condition- of so called pre-clinical, very mild or early 
\i'.inun dotiiieiicy. Evidence which is accumulating 
-uggo-ts that detection of these indefinite states of 
vitamin deiiiiency will depend principally on the de- 
\olopmeut and use of chemical and biologic tests which 
udi measuie the abnormalities in the chemical compo- 
sition of the body fluids or the slightly altered 
fuiKtion of the tissues induced by them. 

Although anorexia, soreness of the mouth, dys- 
lihagia, \ague indigestion, flatulence, diarrhea and 
i-oiistiiiation may be manifestations of a vitamin de- 
fii iency .-tate the interpretation of them in terms of 
vitamin deficiency in the absence of more concrete evi- 
denri- of such a condition is rather hazardous. Very 
fn iiucntlc such an inteiTpretation is placed on them as 
a result of a therapeutic response to a concentrate or 
a crystalline preparation of vitamins and many of the 
reports in the literature regarding this problem are 
ba-od on .such inconclusive evidence. The same mis- 
interpretation may easily be placed on physiologic 
.alterations including disturbances in secretion, in 
motor activity or in absorption or on pathologic 
changes such as atrophy, inflammation or ulceration 
of %arious tissues lining the digestive tract or ap- 
pended to it. changes which are characteristic of de- 
ficiency states. However these changes are non-specific 
and to further complicate an already difficult problem 
there often is reasonable doubt as to the primary or 
secondary character of the changes, and as to whether 
or not they are e.\-pressions of deficiency of more than 
one vitamin. 

It i.s curiou.s that evidence of deficiency of most of 
the vitamins is to be found in the mouth where the 
changes are readily available for inspection. This fact 


should stimulate the gastro-enterologist to a more 
careful consideration of the first but often moat 
neglected portion of the digestive tract. 

SUMMARY 

It has been cleai-ly demonstrated that vitamin de- 
ficiency states may' be manifested by a variety of 
gastro-intestinal symptoms and abnormalities. These 
manifestations include such commonly observed 
symptoms as anorexia and diarrhea, such abnormali- 
ties in function as achlorhydria and alteration in the 
motor activity and absorption function of the in- 
testine, and in such lesions as stomatitis, glossitis, 
proctitis and atrophy and inflammation of the gastric 
and intestinal mucosa. These manifestations are 
largely non-specific in character, the frequency of 
them is unknown and detection of them must depend 
on inspection of the oral cavity, gastric analysis, roent- 
genologic study of the alimentary' tenet particularly 
of the small intestine as well as on a search for other 
evidence of vitamin deficiency such as peripheral neu- 
ritis, edema, night blindness and scurvy, 

Chemical and biologic tests which will measure ab- 
normalities in the chemical composition of body fluids 
or slightly altered function of the tissues induced by 
states of vitamin deficiency are in the process of de- 
velopment and should prove to be an important method 
of detecting the full extent of the effects of vitamin 
deficiency in the gastro-intestinal tract. 
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DISCUSSION 

DR. MARTIN G. VORHAUS (New York) : There is 
no question that a paper on this subject is timely before 
this group particularly in regard to the question of 
symptoms of deficiency states. As Dr. Wilbur has shown, 
one of the most important in the group is the sjTnptom of 
anorexia. All experimenters in the vitamin field agree that 
in B deficiency anore.xia is an outstanding manifestation, 
but, unfortunately, the clinician has taken the point of 
view that the administration of the B group is an excel- 
lent method of combating this symptom. 

In our clinical experience we have found that the re- 
verse is true. We have been able to stimulate appetite in 
less than 15 per cent of cases who have received thiamin 
in large doses over a long period of time. It is important 
to stress this point since a great deal has been written 
upon the value of thiamin in the treatment of anorexia, 
and the clinician who accepts these facts is bound to find 
that his clinical experience is extremely disappointing. 

The same thing is true in consideration of constipation. 
Though it is frequently present in animals, less than 1 
per cent (and a great deal less than 1 per cent) of the 
cases of constipation are improved by administration of 
the Vitamin B complex. 
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T he rapid increase in knowledge of the chemistry 
of the vitamins has given new impetus to studies 
of nutrition. Quantitative chemical and physical 
methods are being developed w'hich are applicable to 
clinical practice. These have greatly broadened the 
scope of the field. While the disease states resulting 
from extreme deprivation of certain vitamins have 
long been recognized, we have had no means to explore 
border-line conditions nor indeed to recognize them, 
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They constitute a field of medicine which is almost 
Mdiolly unexplored. 

The experimental pathology of the avitaminoses 
■when correlated with observed human pathology indi- 
cate the fundamental importance of adequate supplies 
of these essential food factors. Dalldorf and Eddy (1) 
have presented a critical evaluation of this evidence. 
These structural changes inevitably are accompanied 
bj’- disturbances of normal physiology — affecting many 
organs. The physical signs and sj’mptoms at present 
associated ivith the avitaminoses are indicative of 
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severe grades of deficiency. It is assumed that the 
individual who presents none of these phenomena is 
in a satisfactory state of nutrition. This is not neces- 
sarily the case. Less advanced grades of vitamin de- 
ficiency lacking characteristic signs and symptoms un- 
questionably pass unrecognized. It is not permissible 
to conclude from the type of negative evidence so far 
available, that the lesser degrees of deficiency do not 
militate against optimum health on the one hand, and 
contribute to disease on the other. 

The exact requirements for the particular vitamins 
are unknown. The estimated requirements are based 
upon amounts apparently sufficient to protect against 
deficiency disease supplemented to provide a factor of 
safety. These values at best are only approximations. 
They are not valid criteria of adequacy especially in 
the presence of clinical conditions associated with 
faulty digestion, defective absorption from the intesti- 
nal tract, liver disease, or excessive metabolic require- 
ments. It is evident that great variation in individual 
needs must occur. It is likewise evident that rational 


and successful therapy must be based upon accurate 
standards of normal vitamin saturation, and upon 
direct quantitative methods which can be used for 
clinical investigation. Such tests are being developed, 
and although imperfect they afford a preliminary 
technique for exploration of deficiencies of Vitamin 
A; pro-Vitamin A, carotene; Vitamin C, and Vitamin 
K. 

There is a paucity of literature dealing with blood 
values of Vitamin A. Menken (2) has reported the 
equivalent of 0 to 8.4 Lovibond blue units per 100 cc. 
Other reports which attempt to translate the coloro- 
metric readings into terms of vitamin units are not 
comparable. 

Data on blood carotene values are more numerous 
but show marked variation. Clausen t3) reported a 
fairly constant level at 0.08 mg. per 100 cc., the 
equivalent of 1.3 Lovibond yellow units, in normal 
children over two years of age. 

Normal blood values for Vitamin C have been fairly 
well established by reports from many laboratories. 
Abt and Farmer (4) in a recent critical revue, state 
that healthy persons taking what is considered to be 
an adequate intake of Vitamin C yield plasma values 
of 0.7 mgs. per 100 cc. or higher. Values below this 
level they consider subnormal, or at least suboptimal. 
According to them active scurvy may occur with a 
Vitamin C level up to 0.4 to 0.6 mgs. per 100 cc. 

An additional antihemorrhagic dietary factoi’, 
Vitamin K originally desci’ibed by Dam (5) has re- 
cently received much attention. Lack of this substance 
is associated with deficiency of prothrombin in the 
plasma of chicks with hemorrhagic disease, and of 
dogs and of man with various pathologic conditions of 
the biliary tract and the liver. Snell, Butt and Oster- 
berg (6) have shown that oral administration of this 
fat soluble factor in the presence of adequate amounts 
of bile salts will increase the concentration of pro- 
thrombin and thereby reduce the clotting time of the 
blood. They have likewise shown that determination 
of prothrombin time may be used as an inde.x of pro- 
thrombin concentration and indirectly, therefore, a 
measurement of Vitamin K deficiency. 

MATERIAL 

We have been impressed with the importance of 
mixed deficiency states occurring in the course of 
certain diseases, notably chronic ulcerative colitis and 
sprue (7, 8, 9). During the past year determinations 
of blood carotene. Vitamin A, Vitamin C and Vitamin 
K have been included among the routine studies of a 
considerable group of individuals. This report is based 
upon our findings in forty-one apparently normal 
healthj' adults and two hundred and sixteen patients 
seen in hospital, dispensary, and private practice in 
New York City. The patient group includes forty-nine 
cases of chronic ulcerative colitis, forty-six cases of 
peptic ulcer, and one hundred and twenty-one miscel- 
laneous ward cases. 

METHODS 

Plasma Vitamin A determinations have been done 
by the modification of Van Eckelan’s method described 
by Menken (2). Readings are made against the blue 
plates of the Lovibond tintometer. Since the color re- 
action is transitory and since no completely satis- 
factory conversion factor for translation into units of 
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Vitamin A is available, results are expiessed as Lovi- 
bond Blue Units (LBU). 

The cai'otene determinations have been made bj the 
same technique, by extraction and comparison with 
the yellow standards of the Lovibond Tintometer. It 
has seemed desirable to express results in terms of 
Lovibond Yellow Units (LYU) rather than to trans- 
late them into milligrams of carotene by reference to 
the Ferguson (10) curve. 

Vitamin C determinations have been made by the 
method of Farmer and Abt (11). Results are ex- 
pressed in terms of milligrams per 100 cc. 

The Vitamin K status has been estimated by 
measurements of prothrombin time using the methods 
of Quick, Stanley-Brown and Bancroft (12) and of 
Quick (13). Results are expressed in seconds. The 
upper limit of normal for these methods is thirty 
seconds and fifteen seconds respectively. 

FINDINGS IN NORMAL ADULTS 

Forty-one apparentlj' normal health}' adults were 
studied to calibrate the methods, and to establish 
normal ranges for purposes of comparison. Blood 
Vitamin C determinations were done on all. Vitamin 


A in thirty-nine, and carotene in thirty-oiglit. Casu.d 
non-fasting determinations were made on each indi- 
vidual and subsequently the te.sts were repeated using 
morning fasting blood from each subject. The casual 
specimens revealed higher average values for each 
substance tested, larger ranges, and larger standaid 


Table 1 
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Mern'v 
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0 0“, 1 

i 

0 m j 

0 03 


deviations. Consequently the fasting values have been 
accepted as more significant and have been utilized 
throughout. 

The thirty-nine normals tested gave an average 
Vitamin A content equivalent to 1.9 LBU with a 
sLandard deviation of ± 0.55. The e.xtremes were 1.0 
LBU and 3.3 LBU. (Graph 1). 

The blood carotene content in the thirt.v-eight 
normals averaged 0.77 LYU with a standard deviation 
of ± 0 29. The extremes were 0.3 and 1.7 LYU. 

The Vitamin C values in forty-one normals aver- 
aged 0.76 mgs. per 100 cc. with a standard deviation 
of 0.32. The extremes were 0.25 mgs. per 100 cc. and 
1.60 mgs. per 100 cc. 

ULCERATIVE COLITIS 

Forty-nine cases of chronic ulcerative colitis have 
been studied in similar fashion. (Graph 2). The 
average Vitamin A value was found to be equivalent 
to 1.6 LBU; the standard deviation S: 0.67, and the 
range 0.8 LBU to 3.6 LBU. Contrasting these findings 

Table II 

Ulcerative colitis cases 


fasting values 


Vitamins 
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Vitamin A 
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Vitamin C 

No Cai»cs 
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with those in the normal control group, the average is 
somewhat lower, the range is greater, and the lowest 
value observed is lower than any in the normal grouji. 
The a%erage carotene content, 0.86 LYU is somewhat 
above that obseiwed in the control group, the range is 
greater, the standard deviation is larger, and the 
lowest value is below that observed in normals. The 
average Vitamin C content, 0.85 mgs. per 100 cc. is 
likewise above the average value obseiwed in the 
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normal group, the range is greater, the standard devi- 
ation larger, and the lowest value beloiv that found in 
the controls. 

Forty-six cases of peptic ulcer have been studied by 
the same technique. (Graphs). All were hospitalized 
for treatment. The observations to be presented repre- 
sent the first determinations after admission to the 

Table III 
U!cc 7- cases 


FASTING values 


Vitamins 1 

Tested 

Vitamin A 

1 

Carotene 

Vitamin C 

Nn, Case? 

•1C 

46 

43 
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1.5 Blue units 

0.R7 Yellow units 

0.51 me. % 
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0.40 

' 0.13 

St. Deviation 
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0.07 

0.06 

0.02 

r*rnhable Error 

0.01 

Q.Ol 

O.Ol 


ward.s. The average Vitamin A value, equivalent to 
1.5 LBU is lower than that in the normal group, or 
that found in the colitis group, the range is less, the 
low value is below in either of the other groups, and 
the standard deviation is lower. The average carotene 
value, however, 0.87 LYU is higher and the range is 
greater. The lowest value is below that in the control 
group and is equal to that in the colitis group. The 
average Vitamin C level, however, of 0.51 mgs. per 
100 cc. is lower than in either group and lies at the 
scorbutic borderline. There is little difference in com- 
parison of ranges. The standard deviation, however, 
is lower. 

One hundred and twenty-one miscellaneous ward 
patients have been studied in similar fashion as a 
.second control and are presented without respect to 
diagnosis and without reference to duration of hospi- 
tal residence. (Graph 4). Vitamin A determinations 
have been made on one hundred and fourteen. The 
average, equivalent to 1.5 LBU, corresponds to the 

Table IV 

HfisccUaiieoiis 7vard patients 


FASTING values 


Vitamin' 
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Carotene 

Vitamin C 
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0.S7 Yellow units 

0.64 mg. % 

Hance 

1 3.5 — 0.6 

3.2 — 0.2 

2.P0 — 0.10 

St. Deviation 

0.10 

0.33 

0.4S 

St. Devinlion 
Cleans 

1 0.02 
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finding in the ulcer cases and is below the level of the 
normal and the colitis groups. The range is greater 
than in the other three groups. The lowest value is 
lower, and the standard deviation is less. 

The carotene level, 0.87 LYU, is comparable to those 
in the ulcer and colitis groups, and is above the level 
obsen-cd in the normal control.^. The range and the 


standard deviation are greater than in any of the 
three groups. The average Vitamin C level, 0.64 mgs. 
per 100 cc. is intermediate between those of the ulcer 
and the colitis cases. The range, however, is greater 
than that in any of the other groups. 

VITAMIN K 

Prothrombin determinations have been made on 
sixty -nine 'miscellaneous cases. Three individuals have 
shovm a definite elevation of prothrombin time. It is 
of interest to note that jaundice was not present. 

DISCUSSION 

The methods used for estimation of blood Vitamin 
A and carotene are admittedly inexact as in any 
colorometric procedure which is based upon a transi- 
tory end point. This potential source of error is proba- 
bly magnified to some e.xtent when readings are made 
by eye rather than by photoelectric equipment. With 
practice, however, satisfactory uniformity of results 
can be obtained on duplicate specimens. Since there is 
.an inherent and unavoidable error in the method it 

3 ULCER CASES 



Blood Caroiono 
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has seemed best not to magnify this error by the effort 
to translate blue units into U.S.P. units of Vitamin A, 
and yellow units into milligrams of carotene. Since 
e.xact human standards are either unknown or still 
subject to discussion it was decided to use the values 
observed in our normal group as the standard for 
comparison. A chart has been constructed on which 
are plotted as zones the “A,” carotene, and “C” values 
obtained from the normal group. Each of these zones 


Vitamin K 


1 

1 

Prothrombin 

Time 

Diagnosis 

No. cases tested 

89 ' 



Elevated Proth- 
rombin time 
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1 
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I mm 3 sec. j 
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1 


is derived by applying the standard deviation to the 
average. 

The resulting "normal” chart (Graph 5) however is 
undoubtedly normal in a relative sense only. Present 
information does not permit definition of the normal 
level of blood Vitamin A or carotene. Since several of 
our control group revealed Vitamin C levels below the 
scorbutic threshold it is improbable that the lowest 
values for Vitamin A and carotene represent optimal 
values. Furthermore, requirements undoubtedly vary 
under differing physiologic and pathologic conditions. 
Moreover, Bessey and Wolbach (14) have pointed out 
that the concentration of Vitamin A in the blood is 
independent of the amount stored in the liver and 


therefore is not an accurate inde.x of saturation or 
depletion. Similarly the plasma carotene appears to 
be a measure of the difference between rate of ab- 
sorption and rate of conversion to Vitamin A rather 
than an index of reserve or intake. 

The normal range for blood Vitamin C is well es- 
tablished. 

We have no basis for contrasting the Vitamin A 
values in our normal controls with other findings re- 
ported in the literature. The blood carotene average 
is definitely below the level reported by Clausen (3) 
for normal children. Our control group as a whole 
appears somewhat deficient in Vitamin C. Ten had 
0.6 mgs. per 100 cc. or less. Only twelve reached or 
exceeded 1.0 mgs. per 100 cc. 

The average values observed in the cases of chronic 
ulcerative colitis probably do not present a true 
picture. Many of these individuals had been under 
observation for considerable periods in the Outpatient 
Department where they had received careful dietetic 
instruction from a trained dietitian. Moreover in most 
instances they were receiving supplemental vitamin 
medication. It is significant, however, that the lowest 
values for “A” and "C” were below the lowest values 
observed in the control group. 

The findings in the ulcer cases, on the other hand, 
are not weighted by previously given vitamin medi- 
cation or carefully supervised diets. The observations 
in this group were made on consecutive ward ad- 
missions within twenty-four to forty-eight hours after 
entry into hospital. The average values for Vitamin 
A and Vitamin C are distinctly lower than those in 
the control group, and the minimal values likewise are 
lower. Our Vitamin C findings confirm the previously 
reported results of Portnoy and Wilkinson (15) and 
Lazarus (16). 

The data obtained from the miscellaneous group do 


3 
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not permit of any definite conclusions. In general the 
value.s fall between the ulcer case.s on the one hand 
and the colitis and normal groups on the other. This 
finding is to be e.xpected in individuals either chroni- 
cally or acutely sick who liave not been rece'iving 
.'supplemental vitamin medication. One striking find- 
ing, however, in thi.s group, the frequency of low 
Vitamin C levels, is well shown on Graph 4. This may 
be e.xplained by poor diets prior to entry, increased 
metabolic demands, or hospital diet -which is inade- 
quate to meet the apparent high requirements of these 
patients. 

It is of interest to note that the carotene values in 
the colitis, the ulcer, and the miscellaneous groups, are 
definitely above the average of the normal groups. The 
significance of this is not clear. 

Despite the sources of error at present inherent in 
blood Vitamin A determinations, the findings in our 


The past histoi-y is irrelevant except for chronic sinu- 
sitis, bleeding gums at times and cutaneous ccchymoses 
following slight trauma. 

Physical examination revealed a poorly nourished pale, 
chronically sick young woman. The tongue was normal 
and the teeth and gums in good condition. No abnormali- 
ties of the skin were noted. The heart and lungs and 
abdomen were negative. Proctoscopic examination revealed 
a swollen acutely inflamed mucosa oozing blood freely. 

She was followed in the Outpatient Department for two 
weeks and then admitted on January 11th because of in- 
creasing weakness, persistent diarrhea and profuse rectal 
bleeding. On two occasions just prior to hospitalization 
she vomited small amounts of blood. 

TREATMENT 

At the first visit to the Outpatient Department she was 
referred to the dietitian and instructed to take a diet con- 
taining adequate sources of Vitamin C. During the second 
week Vitamin A, 2C,G00 units, in the form of oleum per- 
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hand.s parallel the clinical condition in many patients. 
Low values have been amply confirmed by correlation 
with well recognized physical signs. The value of re- 
peated Vitamin A, C and occasionally K estimations is 
illustrated by the following cases. 

CASE ABSTRACTS 

R. P. : Age 30. The patient is a thirty year old Italian 
American housewife who was first seen on December 28, 
1038. Four years previously she developed a gradually in- 
creasing diarrhea with bleeding from the colon. This at- 
tack sub.sided in the course of a month and was followed 
by .a year of freedom from symptoms in which she gained 
IS pounds. The second attack followed oophorectomy and 
appendectomy. A third episode occurred 2 years later and 
again cleared up in a reasonable period of time. The 
fourth attack began five weeks prior to admission with 
gradually incrc.asing diarrhea with mucus and blood in the 
stools. Since the onset of this last attack she had been on 
a restricted soft diet with boiled meats but had had no 
fruit juiec.s, fruits or vegetables. 


comorphum were given daily. From January 11th to Janu- 
ary 19th treatment -was by diet alone. On the latter date 
Vitamin A 13,300 units daily in the form of oleum per- 
comorphum was added and continued throughout the 
period of observation. No other supplemental sources of 
Vitamins A or C or carotene were given. (Graph G). 

VITAMIN ASSAYS 

On December 29th the fasting blood values were as 
follows: Vitamin C 0.2 mgs. per 100 cc.; Vitamin A 1.1 
Lovibond blue unit equivalents; Carotene 0.6 Lovibond 
yellow unit equivalents. On January 11th and 12th the 
Vitamin C level had risen to 1.1 mgs. per 100 cc. There- 
after it remained at normal or saturation levels. The pro- 
thrombin time on January 11th was found to be 47 seconds 
falling to normal on January 17th. 

The blood Vitamin A remained at the low level of 1.1 
LBU per 100 cc. through January 19th. Daily adminis- 
tration of 13,300 units of “A" thereafter -rvas followed by 
progressive rise to the normal zone. 
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The blood carotene curve irregularly parallels the 
Vitamin “A” ciii-ve. 

COMMENT 

This patient’s diet was grossly deficient in sources of 
Vitamins C and K and probably lacking as well in thiamin, 
A and D. On dietary management alone the blood Vitamin 
“C" returned to normal levels wthin two weeks. The pro- 
thrombin time likewise fell to normal. Cessation of rectal 
bleeding coincided roughly -with the restoration of these 
values to normal. Daily administration of 13,300 units of 
Vitamin A in the form of oleum percomorphum was ac- 
companied by a progressive rise of the blood “A” values 
toward normal levels. 

This patient therefore exhibited a multiple deficiency 
involving at least Vitamins A and C. The slightly but 
definitely elevated prothrombin time noted after two 
weeks on a properly balanced diet, and the relatively close 
association in time between cessation of rectal bleeding 


out fever and without evidence of organic cardiac disease. 
The ankle jerks were not obtainable. Proctoscopy revealed 
an advanced but relatively quiescent ulcerative colitis 
without evidence of bleeding. Barium enema showed total 
involvement of the colon. X-ray examination of the 
skeleton is reported as follows; “Skeletal epiphyses were 
examined and the development is in keeping with that of 
a twelve year individual.” (Graph 7). 

VITAMIN ASSAY 

Vitamin assay on admission revealed a normal blood 
carotene and Vitamin “C,” and a very low Vitamin A. The 
values were 0.9 LYU, 1.1 mgs. per 100 ce. and 1.0 LBU 
respectively. The prothrombin time -19 seconds, was 
slightly elevated. In view of those findings the base diet 
was supplemented by Vitamin A 2G,G00 units per day in 
the form of oleum percomorphum. This was followed by 
a definite rise in the blood A curve which howevei levelled 
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and noiTual prothrombin levels suggest a Vitamin K de- 
ficiency as well. Improvement in the blood vitamin levels 
was accompanied by definite general clinical improvement. 

R. W.: The patient is a seventeen year old American 
boy who was admitted to the hospital on January 15, 1939. 
Five years previously he developed what was diagnosed 
as chronic ulcerative colitis following an attack of typhoid 
fever. There were repeated recurrences. During the ten 
months prior to admission he had had persistent diarrhea 
without gross blood in the stools. During the past two 
years he lost thirty pounds in weight. 

Physical examination revealed a greatly emaciated 
underdeveloped boy. Stature was much below normal. The 
genitalia were undeveloped and there was no axillaiY or 
pubic hair. The tongue was definitely smooth but not red 
or inflamed. The skin was exceedingly dry, harsh, and 
scaly, and the mucous membranes pale. Two chronic 
ulcers of four months duration were present in the skin 
of the abdomen. There was a marked tachycardia with- 


off at 1.5 LBU. Because of this the oleum percomorphum 
by mouth was supplemented by daily inunctions of 15 cc. 
of cod liver oil. This combined therapy was given from 
Januarj' 31st to February 7th inclusive when both wore 
discontinued. On the latter date the blood A had reached 
1.7 LBU and despite ileostomy the folloiving day the “.A” 
values rose to 2.1 LBU on the 13th. Three days later it 
had fallen 1.3 LBU, at which time oral administration was 
resumed. 

The blood carotene curve varied irregularly throughout 
the period of observation. 

The blood Vitamin “C” fell slowly following admission 
to 0.6 mgs. per cent. At this time 1.0 gms. of cevitamic 
acid by mouth was given daily through February 7th. The 
curve piomptly rose to the normal range, falling again in 
the post-operative period to 0.3 mgs. per 100 cc. 

The prothrombin time fell to normal without supple- 
mental medication. 
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The patient ivns dischartred on March 2.'ird much im- 
proved, havinir gained twelve pounds. 

COMMENT 

This patient on admission presented clinical evidence 
of advanced deficiency disease characterized by arrested 
growth, emaciation, anemia, delayed puberty, arrest of 
bone development and the skin changes associated with 
Vitamin A deficiency. The bone changes demonstrated by 
X-ray are characteristic of recurrent rickets and also of 
experimental “A” deficiency in animals. Treatment was 
guided by the vitamin assays and the date of operation 
based upon the observed curves. The unusually smooth 
convnlc.'cence we attribute in no small part to the cor- 
rection of the observed deficiencies. 


examination revealed an acute diffuse inflammatory 
process throughout the \'isualizcd area with moderate 
bleeding. Barium enema showed involvement of the entire 
colon. There was a moderately severe anemia. Macrocjdes 
and nucleated red cells were seen in the stained blood film. 

COURSE 

During the ensuing weeks he developed a variety of 
complications. The tongue and buccal mucosa became red, 
inflamed and painful, presenting the characteristic ap- 
pearances of acute pellagra. Parenteral liver extract 
(Lill 5 ' 343) failed to control the oral condition until GOO 
mgs. of nicotinic acid daily was added. Two perirectal 
abscesses required surgical drainage. The general con- 
dition became increasingly unsatisfactory, with progres- 


R.W. AGE 17: ULCERATIVE COLITIS, GROWTH FAILURE, 
DELAYED PUBERTY, MALNUTRITION 


JAN.lflrO FEB. 



SEC. 

ISO 


120 


90 


60 


30 



KEY; 0 vitamin 'A' • •CAROTENE 0 —o VITAMIN 'C' 

Graph 7 


S. B.: The patient was a twenty-one year old American 
male who was admitted to the hospital on September 13, 
lO."?. Six weeks previously he developed a gradually in- 
crc.n.sing wntcrj- diarrhea, weakness and progressive loss 
of weight. 

The past history was non-revealing. 

On admission he showed marked emaciation and pallor. 
The tongue was smooth but not inflamed and there were 
.■■'cnttcrcd aphthous ulcers on the buccal mucosa. The skin 
was very dry and slightly hnicrkeratotic. Heart and lungs 
were negative. There was tenderness over the colon and 
a p.alpnble dilated cecum. Hyperesthesia and paresthesia 
werc noted over the dorsum of the right foot. The right 
patellar roflox' was less active than the left. Proctoscopic 


sive weight loss, septic temperature curve, and evidence of 
renal irritation. By mid-December surgery seemed to offer 
the only hope of survival. Recognizing the seriousness of 
the risk ileostomy was performed on December 10th. Six 
days later he developed what appeared to be acute scurvy. 
The ileostomy drainage consisted of tarry material 
giving a strongly positive benzedine reaction, there was 
blood in the urine, the entire body was studded with 
cutaneous petechiae, and there was a massive subcutane- 
ous hemorrhage in the left leg. There was no reduction of 
blood platelets. The appearance of these signs was ac- 
companied by shock which was controlled by transfusion. 
Death occurred nine days later from inanition without evi- 
dence of further hemorrhage. (Graph 8). 
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when it was found to be 1.3 mgs. per 100 cc. The follow- 
ing day the prothrombin time was found to bo 192 seconds. 
Through the courtesy of E. R. Squibb & Co. we were able 
to obtain a Vitamin “K" concentrate containing 500 units 
per cc. Five cc. were given by mouth on December 18th 
and four cc. 19th, 20th and 21st and two cc. on the 22nd. 
The prothrombin time was thirty-one seconds on the 21st 
and twenty-nine seconds on the 22nd. On December 21th, 
two days after discontinuing the “K” concentrate, the 
prothrombin time had again risen to 62 seconds. Bile salts 
were not administered. 

COMMENT 

This patient presented a severe mi.Ned deficiency state 
characterized clinically by pseudo-pellagra, macrocytic 

S.B. AGE 21 • ULCERATIVE COLITIS, PSEUDO-PELIAGRA, HEMORRHAGE, ”K- DEFICIENCY 
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VITAMIN ASSAYS 

It was impossible to do a blood vitamin assay until two 
weehs after admission. Because of the obvious malnutri- 
tion and the rectal bleeding he was placed at once on 300 
mgs. cevitamic acid by mouth daily and 26,600 units of 
Vitamin “A” in the form of oleum percomorphum. On 
October 4th the blood Vitamin A and carotene were both 
at low levels, 1.1 LBU and 0.25 LYU respectively. The 
Vitamin C content was 0.8 mgs. per 100 cc. During the 
period of observation the Vitamin A curve fluctuated ir- 
regularly seldom reaching normal values. The initial 
dosage of oleum percomorphum was continued unchanged. 
The blood carotene curve showed a sustained rise until 
operation on December 10th tvhen it dropped again moder- 
ately. The Vitamin C content remained at normal levels 


until November 4th when it had fallen to 0.4 mgs. per 100 
cc. The daily dosage of cevitamic acid was then increased 
to 400 mgs. This was followed by a rise of the curve into 
the normal range. On December 8th, 2 days prior to oper- 
ation, the blood “C" was 0.7 mgs. per 100 cc. For a month 
before this date the diet had been supplemented by the 
juice of four lemons daily. All medications were stopped 
the day of operation. Fluids by mouth including fruit 
juices were resumed the day of operation and soft diet on 
the 13th. 

"With the onset of the acute hemorrhagic episode the 
patient was given a transfusion of 750 cc. of citrated 
blood, and 1.0 gms. of cevitamic acid intravenously. Be- 
cause of the gravity of his condition a blood Vitamin C 
determination could not be made until some hours later 


anemia, and an acute hemorrhagic episode presenting the 
clinical phenomena of scurvy. Unfortunately it was not 
deemed wise to tahe blood for vitamin assay during the 
immediate post-operative period. The blood Vitamin “C” 
curve throughout the period of obsenmtion and the re- 
sumption of fruit juices within twelve hours of the oper- 
ative procedure led us to believe that there was no danger 
of deficiency of this factor. It is unfortunate that a “C" 
determination could not be done prior to the transfusion 
and the intravenous administration of cevitamic acid. The 
observed value of 1.3 mgs. some hours later, however, does 
not suggest the existence of a “G” deficiency sufficiently 
severe to e.xplain the clinical picture. It was of great 
interest to find the marked “K” deficiency in the absence 
of jaundice and likewise to observe the return of pro- 
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thrombin time to normal levels after the administration of 
13 cc. of concentrate containing a total of 6,500 units of 
Vitamin “K.” This was effective without the adminis- 
tration of bile salts. Although the cause of the hemor- 
rhages cannot be stated positively in this instance, it 
seems probable that the “K” deficiency alone or in combi- 
nation with a moderate deficit of "C” were responsible. 

M. A.: The patient is a thirty year old Jewish male 
who was first seen on September 1, 1932. He gave a 
history of recurring attacks of chronic ulcerative colitis 
for three and a half years wth recent recurrences. The 
history was irrelevant otherwise. Physical e.xamination 
revealed nothing of note apart from pi-octoscopy which 
showed an acutely inflamed mucosa. Barium enema demon- 
strated a normal colon pro.ximal to the sigmoid. Small in- 


were no clinical indications of deficiency disease. Shortly 
thereafter small intestine X-rays revealed the charactei-- 
istic changes seen in deficiency disease and suggestive 
evidence of new areas of regional enteritis. He was re- 
admitted to hospital. In mid-December subacute glossitis 
appeared. There was a mild hypochromic anemia. The 
laboratory findings were suggestive of sprue. Conse- 
quently he was placed on a high protein low fat diet 
supplemented by large dosage of Vitamins A and D, and 
a rich source of B comple.\-. There was no improvement 
on this regime and heavy parenteral dosage of liver ex- 
tract had no apparent effect other than to correct the 
glossitis. Stools averaged from six to ten daily and from 
December 24th were controlled by opium and opium de- 
rivatives. 
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te.stine X-rays, however, suggested an organic lesion of 
the terminal ileum. 

The colitis was brought under prompt control by dietary 
management and vaccine. There has been no recurrence. 

In 193.5 he began to have mild sjunptoms of intestinal 
obstruction and diarrhea. This condition became chronic. 
By Februarj’ of 1937 the symptoms had developed to a 
point requiring hospitalization. A month later ileo-trans- 
verse colostomy was performed and subsequently resection 
of the diseased portion of the ileum, and the proximal 
colon. The anatomic diagnosis was chronic non-specific 
enteritis. Convalescence was smooth. 

In October of 1937 he returned complaining of increas- 
ing flatulence, distention and loose stools. The feces re- 
sembled those of sprue. The tongue was normal and there 


On January ICth he complained of severe pain in the 
right gluteal region at the site of a previous liver extract 
injection. Examination revealed a large area of indu- 
ration, increased heat, and extreme tenderness. Urinalysis 
at this time was negative. 

The following day his condition was exceedingly grave. 
He was coughing and spitting considerable amounts of 
blood. There were large subcutaneous hemorrhages in the 
right upper arm. There was continuous oozing from a 
venipuncture in the ante-cubital fossa. The feces were 
tarry and contained bright blood. There was emesis of 
coffee ground material. He was unable to void and cathe- 
terization yielded grossly bloody urine. The hemoglobin 
had fallen to 325o (Sahli) and the erythrocyte count to 
1,600,000. He complained of muscle cramps during the 
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morning and in the afternoon he developed a series of 
attacks of typical acute tetany. This acute episode was 
controlled by transfusion of GOO cc. of citrated blood, and 
by intravenous administration of 1.0 gm. of cevitamic 
acid and 60 cc. of lO'/c calcium gluconate solution. 

For the next five days 0.5 gms. of cevitamic acid was 
given daily by vein. The fruit juices of the diet were 
permanently supplemented by 500 cc. of fresh orange 
juice and the juice of five lemons each day. By January 
27th gross bleeding had ceased. The blood Vitamin C, 
however, was low and consequently 1.0 gm. of cevitamic 
acid by mouth daily was added and given continuously 
thereafter. 

During the latter part of January the patient com- 
plained bitterly of increasing pain in all four extremities 
and of paresthesias of the hands and feet. By Februar-j- 
5th a frank peripheral neuritis of both arms and legs was 
evident, with marked motor weakness, muscle tenderness 
and diminished or absent deep reflexes. It was apparent 
that the clinical picture was further complicated by a 
classical beriberi. Consequently he was put on daily 
pai-enteral dosage of 3000 international units of thiamin. 

February 6th cutaneous ecchymoses again appeared. 
Daily intravenous administration of 0.5 gms. of cevitamic 
acid was added. Two days later there was bleeding from 
the mouth and gums, ecchymoses and petechiae were 
scattered profusely over the entire body, and another at- 
tack of hematemesis occurred. Every hypodermic puncture 
was surrounded by an ecchymotic areola and slow con- 
tinuous oozing of blood occurred from some. The hemo- 
globin was 449o (Sahli) and the erythrocyte count 1,900,- 
000. A series of large transfusions were given. 

On February 19th hemorrhagic areas reappeared in the 
buccal mucosa. A venipuncture oozed continuously for 
forty-eight hours. Pour days later there was profuse 
bleeding from the gums and a newly-developed ulcer at 
the tip of the tongue. There were multiple subcutaneous 
hemorrhages and a large deep hemorrhage in the tissues 
of the left upper arm. The following day the Vitamin C 
sources were supplemented by the addition of the juice of 
ten lemons. This was continued up to the time of dis- 
charge. Slight bleeding from the gums continued inter- 
mittently. New bleeding areas developed on the base of 
the tongue, the floor of the mouth and the frenum. 

During the first week in March he complained of pain 
in the left side of the neck. This was accompanied by 
swelling, induration and marked tenderness. Simultane- 
ously a large submucosal hemorrhage appeared on the left 
side of the uvula and wall of the pharynx producing some 
respiratory obstruction and marked difficulty of deglu- 
tition. Bleeding ceased, after March 7 and the patient 
made a slow but satisfactory convalescence. He was dis- 
chai'ged on May 4th and has been followed at weekly or 
two weekly intervals in the Outpatient Department. 

His subsequent course was uneventful until mid-De- 
cember of 1938 when he began to pass considerable 
amounts of blood by rectum. Anoscopic, proctoscopic and 
X-ray examinations failed to reveal the source of bleed- 
ing. Repeated prothrombin determinations revealed no clot 
formation. There was no jaundice. Exhibition of Vitamin 
K 2000 units daily, kindly supplied by E. R. Squibb & Co., 
rapidly restored the prothrombin time to normal and di- 
minished but did not entirely stop the bleeding. Bile salts 
were not administered with the “K” concentrate. (Graph 
0 ). 

VITABIIN ASSAYS 

The first vitamin assay was done on January 6, 1938. 
The values for “A” and carotene were e.xtremely low 0.1 
LBU and 0.1 LYU respectively. The Vitamin C content 
0.8 mgs. per 100 cc. was within the normal range. On 
January 20th, 3 days after the onset of acute scurvy and 
after 2.0 gms. of cevitamic acid intravenously in the pre- 
ceding three days the Vitamin C level had fallen to 0.3 
mgs. per 100 cc. and on the 27th to 0.14 mgs. per 100 cc. 


despite the addition of 500 cc. of fresh orange juice and 
the juice of four lemons each day. The further addition 
of 1.0 gm. of cevitamic acid by mouth each day was 
followed by a rise to 6.3 mgs. per 100 cc. on February 3rd. 
On the 6th because of renewed bleeding half a gram of 
cevitamic acid each day intravenously was added to the 
schedule already in force. Withdrawal of blood for vitamin 
assay was not deemed advisable until February 23rd when 
the “C” content was 1.72 mgs. per 100 cc. 

On the 24th the “C” sources were still further increased 
by the juice of ten additional lemons each day. On March 
3rd and March 8th the blood “C” level remained at 0.1 mg. 
per 100 cc. coinciding with the final acute hemorrhagic 
episode. Throughout the remainder of the period of ob- 
servation the blood “C” content remained within the 
normal range. Following dischai-ge from the hospital the 
diet was supplemented by the juice of five lemons daily, 
and for most of the time by six oranges each day as well. 

The blood Vitamin A level ranged from a trace to .2 
LBU from January 6th through March 3rd despite the 
daily oral administration of 39,900 V.S.P. units of Vitamin 
A in the form of oleum percomorphuni. From March 7th 
to May 4th with the e.xeeption of one day 60 cc. of cod 
liver oil were given daily by inunction. There was an im- 
mediate rise and equally abrupt fall of the “A” cum-o 
followed by a sustained rise to 4.4 LBU on May llth, a 
week following discharge from the hospital. Thereafter 
despite the continued oral administration of 39,900 units 
of Vitamin “A” in the form of oleum percomorphuni the 
curve followed an irregular downward trend never, how- 
ever, reaching the previous low levels. 

The curve of blood carotene irregularly paralleled the 
Vitamin “A” cuiwe. 

The occurrence of rectal bleeding in December was not 
associated with an abnormal blood Vitamin “C" cuiwc. 
Prothrombin determinations on six successive occasions 
showed complete failure of elot formation, the last on 
Januar.v 16, 1939. Vitamin “K” concentrate kindly supplied 
by E. R. Squibb & Co. was started on this date in daily 
dosage of 2000 units and continued through February 3rd. 
The prothrombin time dropped abruptly reaching 16 
seconds on January 27th. There was no jaundice. The 
icterus index was normal. Bile salts were not administered 
with the “K” concentrate. 

This patient must be regarded as a ease of conditioned 
deficiency disease secondary to regional enteritis, present- 
ing the characteristics of acute and chronic scurvy, acute 
tetany, acute beriberi, and nine months later acute 
Vitamin “K” deficiency in the absence of jaundice, with 
normal icterus index, and without other signs of hepatic 
disease. 

SUMIHARY 

Accurate methods are now available for blood 
Vitamin C and K determinations. Although the tech- 
nique and interpretation of Vitamin A estimations are 
open to criticism they are sufficiently accurate to liave 
clinical value. Studies of a group of apparently 
healthy normal adults have been utilized to plot zones 
of apparent normalit.v for Vitamins A, carotene, and 
C. Although the low limits found in the normal group 
cannot be accepted as the low limits of physiologic re- 
quirements, they constitute a useful basis for com- 
parison. Our findings indicate that a significant pro- 
portion of healthy individuals taking average diets are 
well below the optimal level of blood Vitamin C. It is 
probable that certain of the A values are likewise low. 
The average Vitamin A and C values in a consecutive 
series of peptic ulcer cases are below the averages of 
the normal group, and the Vitamin C level is fre- 
quently very low. Similar deficiencies are not infre- 
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qucnt in chronic ulcerative colitis, and in the general 
ward population. 

Repeated vitamin determinations have proved to be 
of inestimable value in the management of individual 
patients. They permit intelligent and controlled 
therapy of deficiency states. It is of interest that 
inunction of cod liver oil has proven to be an effective 
method of raising the blood Vitamin A level. It is 
likondse of interest to note that in certain severe de- 
ficiency states uncomplicated by jaundice a marked 
defect in prothrombin may occur associated with 
hemorrhage and responding promptly to the adminis- 
tration of Vitamin K concentrate vdthout bile salts. 

CONCLUSIONS 

1. Subclinical vitamin deficiency states are not un- 
common. 

2. Methods of vitamin assay and normal standards 
are sufficiently accurate for clinical purposes. 

3. Repeated vitamin assays frequently provide a 
most important guide to therapy. 
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DISCUSSION 

DR. HEINRICH NECHELES (Chicago) : In view of 
the previous two papers, I should like to point out the im- 
portance of the factor of absorption in the gastro-intesti- 
nal tract, which seems to be overlooked by a number of 
investigators. If vitamins are given by mouth and cannot 
be absorbed, it is as good as if they are not given. We 
have seen that in patients and animals, and I very much 
feel that the ultimate way out will be to have most 
vitamins in soluble preparations for injections. 

In all cases of atrophy or inflammation of the gastro- 
intestinal mucosa, or of diarrhea, administration by 
mouth, even of huge doses, may be useless. 

Another point I want to make is that although it is be- 
lieved that single, isolated vitamins are specific for certain 
clinical conditions, it becomes more and more evident that 
we have to administer groups of vitamines, and that seems 
to be quite evident from previous papers. For instance, 
the conviction is growing in many observers that in pel- 
lagra, it is not nicotinic acid alone, which ultimately cures, 
but a combination of several factors of the B group. 

To give yeast is pretty useless in a number of patients 
because yeast is hydrolyzed with difficulty. In the absence 
of essential ferments, especially of trypsin, the yeast is 
utilized little or not at all, and it would be very good if 
yeast would be eliminated entirely from cases that have a 
disturbance in their digestive canal and an injectible yeast 
e.vtract used instead. 
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W ITH the advancement in knowledge of nutritional 
and endocrine disorders and development in 
roentgenological and chemical methods more attention 
has been called to disorders of mineral metabolism. 
Generalized demineralization of bone is observed to a 
striking degree in hjTierparathyroidism, further char- 
acterized by a high serum calcium and low serum 
phosphorus. Numerous reports in the literature (1, 2, 
3) mention association of osteoporosis in some in- 
stances of long standing hj’perthyroidism, the exact 
mechanism by which this occurs being rather un- 
certain or obscure, but indicative of the more ex- 
tensive alteration of the metabolic physiologj’’ in this 
disease. Generalized demineralization of bone has been 
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observed in cases of long standing nephritis (4, 5) 
referred to as hyperparathyroidism secondary to renal 
functional impairment, and related to the retention of 
phosphates because of the inability of the kidney to 
excrete them adequately. Chronic steatorrhea may be 
accompanied by osteoporosis, probably due to exces- 
sive loss of calcium in the feces (6, 7). Poorly balanced 
or deficient nutrition may be important in the pro- 
duction of osteoporosis. A recent editorial in the 
Journal of the American Medical Association on senile 
osteoporosis (8) relates that the "theory that pro- 
tracted deficiencies in basic nutrition resulting from 
poor dietary habits may impair the health of the adult 
and contribute to the factors which produce disa- 
bilities commonly attributed to ‘old age’ has rarely 
been postulated,’’ and calls attention accordingly that 
“gradual demineralization of the skeleton over a 
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period of jOtiis nuiy result in pntliolo^ic cliflugcs in 
the kidneys or other vital organs and hence affect un- 
favorably the health of the patient.” Furthermore, it 
is stated that “generalized osteoporosis in the adult 
can be explained only on a basis of chronic or inter- 
mittent negative mineral balance over a period of 
many years.” 

Demineralization of the skeleton represents an im- 
portant degree of depletion of storage of calcium and 
indicates an inadequate absorption or an increased ex- 
cretion of calcium over a long period. Apparently the 
physiologic process is able to maintain a surprisingly 
constant level of the transport calcium, and for this 
reason cases of osteoporosis may be free from 
symptoms due to hypocalcemia or hypercalcemia. 
Calcium absorption may be increased (9) by a high 
calcium diet, cod liver oil (Vitamin D), increased in- 
testinal acidity by converting insoluble phosphate into 
soluble compounds of calcium, and systemic acidosis: 
and calcium absoiTition may be decreased by diarrhea, 
a low calcium diet, a high phosphorus diet, poor utili- 
zation of fat and fatty acid, and alkalinity of the in- 
testinal contents. 


Table I 



G. I. Symptoms j 

No G I 

Sjmptoms j 


Ajre 

Male 

Female 

JInie 

' Female j 

' Total 

Under 30 

0 

0 

1 

0 

1 

30-39 

0 

I 

0 

1 

! 2 

40-49 

0 

3 

0 

0 

i i 

50-59 1 

1 

G 

0 

« 1 

1 

C0-G9 

t 

6 

2 

If- 

10 

70-79 ' 

2 

2 ' 

2 

0 

12 

80 or over : 

0 

0 

0 

1 

1 

Sub-total 

4 

IS 

5 

23 

1 

50 

i 

Total 

i 

1 

22 , 

2^ 

50 


In support of the view that absorption of calcium 
is decreased by insufficient acid reaction of the con- 
tents of the upper small intestine, Bussabarger, Free- 
man and Ivy produced severe homogeneous osteoporo- 
sis by gastrectomy in puppies (10). Osteoporosis 
might be expected in achlorhydria of long standing. 

Occasional severe generalized osteoporosis is en- 
countered in the adult in an age before senilits', and 
unaccompanied by the change in blood chemistry 
charaetej'istic of hyperparathyroidism. Such patients 
often complain of generalized aches and pains and 
weakness and not infrequently have vague gastro-in- 
testinal symptoms. As the age of GO is approached it 
is often difficult to separate such cases from so-called 
senile osteoporosis, but it can be said that such osteo- 
porosis may exist without other characteristics of 
seniiity. 

Fifty cases of generalized osteoporosis were selected 
for study. None of these cases had the characteristic 
changes in blood chemistry of hyperparathyroidism. 
Undoubtedly some of the cases' of older age were 
cases of senile osteoporosis, but there was a sufficient 
number under the age of GO without other evidences 


of senility to be significant for the purpo.ses of this 
study. All of these ca.ses had a sufficient degree of 
osteoporosis to be easily recognized from the roent- 
genograms. A standard technique in taking films and 
extreme caution is necessary to avoid error in inter- 
pretation of the pre.sence or absence of osteoporosis. 
It has been estimated that in decalcification the 
calcium loss must be from 20';( to d0((' in order to be 

Table II 

Gastro-int estival symptnms in twinty-ivn cases of 
osteoporosis 


Symptom No. of Ca=cs 

Anorexia 9 

Nausea 10 

Vomiting 7 

Vague abdominal pain . S 

Diarrhea . 1 

Constipation IG 

Indigestion, Vague, unqualified 0 

Sensation of fullness in abdomen S 


visible by X-ray (11). Therefore, these cases repre- 
sent severe osteoporosis. The difficulty in recognizing 
lesser degrees of osteoporosis may account for the 
many diagnoses of neurosis or other functional dis- 
turbance so long before the true mineral metabolic 
disorder is discovered. 

Of these 50 patients 22 or 44% had gastro-intestinal 
symptoms. Since we are interested here particularly 
in those with gastro-intestinal symptoms the other 28 
are not included in this report other than to correlate 
their age and sex incidence which is demonstrated in 
Table I. 

Of the cases with gastro-intestinal systems 18 or 
82% were female and 4 or 18% were male. The ages 
range from 34 years to 71 years; eleven or 50% wore 
under 60 years of age, and in this group there were 
10 females and 1 male. In the group over GO years of 
age there were 8 females and 3 males. The sex and 
age incidence was fairly comparable to that of the 
group in which there were no gastro-intestinal 
.symptoms. 

Table III 

Duration of G. I. symptoms range from 1 month to 

20 years 


1 year or under 9 

1-5 years .3 

5-10 years 5 

10-20 years 5 

Total 22 


The gastro-intestinal symptoms in order of their 
frequency were ; constipation ; nausea ; vague, unquaii- 
fied indigestion; anore.xia; vague abdominal pains; 
sensation of fullness in the abdomen, and occasional 
vomiting. 

In the eases of long duration the symptoms were 
variable but some time during the history several of 
these symptoms were present alone or in combination. 
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T)il> pastro-intestinal symptoms ranged in duration 
1 month to 20 yeai-s, the majority having symptoms 
over 1 year and nearly one-half of the cases had 
symptoms over 5 years. 

Organic digestive tract disease was demonstrated 
in 11 or oOfJ of the cases and for this reason it is 
difficult to evaluate the origin or significance of the 
gastro-intestinal symptoms. The diagnoses of the 
organic conditions are listed in Table IV. 

Table IV 

Organic digestive tract disease in 22 cases of osteo- 
porosis having gastro-intestinal symptoms 


Chronic Cholecystitis without stones 3 

Chronic Cholecystitis with stones 1 

Duodenal ulcer 1 

Chronic esophageal ulcer 1 

Carcinoma colon 1 

Carcinoma rectum 1 

Diabetes mellitus 3 

Total 11 


The four cases of gall bladder disease were proven 
at operation. The duodenal ulcer was proven by X-ray 
and was accompanied by a typical hyperacidity curve. 
The esophageal ulcer was demonstrated by X-ray and 
esophagoscope, and malignancy has been ruled out by 
healing with stricture and long duration of life. The 
two cases of carcinoma of the lower bowel had 
symptoms referable to the local lesions only a short 
time and it seems reasonable that other very chronic 
gastro-inte.stinal symptoms were on some other basis. 
It is doubtful whether any gastro-intestinal symptoms 
should be attributed to the diabetes in the three cases 
included. 

Further analytical breaking up of the remaining 
group of 11 cases without demonstrable organic di- 
gestive tract disease shows 6 cases under CO years of 
ago, and seemingly justifiably classed as non-senile, in 

Table V 

C cases under GO years age with G. I. symptoms and 
no demonstrated organic digestive tract disease 


Age 

Sex 

Duration of 
Sjuiiptoms 

3-1 

F. 

2 years 

59 

F. 

1 year 

58 

F. 

G years 

58 

M. 

20 years 

43 

F. 

18 years 

51 

F. 

20 years 


whom there were gastro-intestinal symptoms. This 
group is particularly important in attempting to ap- 
praise an association of gastro-intestinal symptoms 
with generalized osteoporosis. Age and se.x incidence 
and duration of svmptoms of this group are given in 
Table V. 

A careful review of the symptomatology of these 6 
cases shows them all verj- similar in character. An- 
orexia. feeling of fullness in the abdomen with or 


without gaseous eructation, vague abdominal pains, 
vague unqualified indigestion, nausea with occasional 
vomiting, and constipation were complaints in all 
cases, and these symptoms seemed to vary somewhat 
from time to time. 

Chronic cholecystitis, irritable colon or spastic con- 
stipation, and gastric neurosis were tentative diag- 
noses offered at some time or other in the course of 
these cases before the osteoporosis was discovered. 
Available dietary history did not reveal any definite 
tendency to taking of a calcium deficient diet, but it 
was interesting that almost universally there was a 
suggestion of intolerance of fatty foods. However, 
there was a suggestion of either insufficient calcium 
intake or inefficient absorption of calcium in two cases 
which responded symptomatically to the administra- 
tion of 6 grams of dicalcium phosphate with viosterol 
(3600 units U.S.P.) daily, showing measurable re- 
placement of calcium in the skeleton within two to 
three weeks as determined by a standardization 
method developed by Dr. George C. Henny of the De- 
partment of Eadiology to be reported elsewhere. How 
complete and permanent such therapy will be in re- 
placing calcium and ameliorating symptoms remains 
to be seen, and, of course, caution should be urged in 


Table VI 


Case 

No. 

Blood 

Calcium 

Blood’ 

Phosphorus 

Blood 

Phosphatase 

S 

10.7 

2.9G 

2.52 

7 

D'.O 

3.4 


S 

11.0 

2.0 


■ n 

10.3 

3.6 


15 

10.0 

3.9 

7.0 

IS 

11.8 

4.G 


21 

D.G 

8.3 


23 

12.9 

7.9 


24 

9.1 

4.4 

1.4 

25 

9.5 

4.5 

•1.0 


interpreting the gastro-intestinal symptoms as due to 
calcium deficiency. 

Blood serum calcium and phosphorus were determ- 
ined in 10 of the cases having gastro-intestinal symp- 
toms, and phosphatase was determined in 4 cases. 
These are given in Table VI, and show essentially 
normal values except in one case in which both calcium 
and phosphorus were somewhat elevated, and in an- 
other case the phosphatase was slightly elevated. In 5 
of the G cases under 60 years of age having gastro- 
intestinal symptoms without demonstrable organic di- 
gestive tract disease, blood serum calcium and phos- 
phorus determinations were available and all within 
normal limits. 

Gastric analyses were not available, so the question 
of whether gastric anacidity might be etiological could 
not be answered. However, 19 cases of pernicious 
anemia, all with gastric analysis and the character- 
istic anacidity, were studied for generalized osteo- 
porosis and only 1 case showed it to be present. 

As further controls, 50 recent cases of chronic 
cholecystitis as diagnosed by clinical history and 
physical examination, and non-functioning gall bladder 
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by X-ray (oral method) were studied, several of these 
being confirmed by operation, and only 1 case of 
generalized osteoporosis was found. Also 23 cases of 
chronic colitis of long standing were studied and no 
cases of generalized osteoporosis found. 

SUMMARY AND COMMENT 

Fifty cases of generalized osteoporosis in the adult 
were studied and 22 were found to have gastro-intesti- 
nal symptoms. None of these cases had the changes 
in blood chemistry of hyperparathyroidism. It is 
obvious, therefore, that severe generalized osteoporosis 
may be and often is without gastro-intestinal symp- 
toms. This type of osteoporosis, wth or without 
gastro-intestinal symptoms, is predominant in the 
female. Some of the cases were necessarily considered 
to be senile osteoporosis because of the age. There 
was no obvious cause of the osteoporosis, such as 
long standing hyperthyroidism, chronic steatorrhea, 
or chronic diarrhea. When organic digestive tract dis- 
ease was present in those cases having gastro-intesti- 
nal tract symptoms, chronic cholecystitis was the most 
common diagnosis. A careful review of 6 cases under 
the age of 60 having gastro-intestinal symptoms 
but no demonstrable organic digestive tract disease, 
showed a marked predominance of females, the du- 
ration of the symptoms generally to be a number of 
.vears, and the gastro-intestinal s 3 Tnptoms consisted of 
anorexia, feeling of fullness in the abdomen, with or 
without gaseous eructation, vague abdominal pains, 
vague unqualified indigestion, nausea with occasional 
vomiting, and constipation. It seems likely these 
gastro-intestinal symptoms are not caused by osteo- 
porosis, but rather that patients, particularly women 
from 45 to 60 years of age, having such symptoms of 
long duration may have some nutritional deficiency or 
disorder of calcium absorption resulting in chronic 
or intermittent negative mineral balance. Calcium 
balance studies in well selected cases, to be reported 
later, should add to our understanding of this type of 
osteoporosis. 
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DISCUSSION 

DR. JOHN L. KANTOR (New York) : I should like to 
take this opportunity to discuss several papers together, 


Dr. Althausen’s yesterday, Dr. Wilbur’s this morning, Dr. 
Mackie’s nnd Dr. Brown’s. 

I think we are now in a position to look at this subject 
in a broad way. In my opinion, it is not so imporUint to 
stress the fact that we are dealing with a deficiency dis- 
ease here as it is to emphasize that we have a failure of 
absorption. It isn’t that these patients haven’t been get- 
ting vitamins but they are “funny” kind of people, who 
cannot absorb vitamins, and I think Dr. JIackie’s chart 
confirms this thought. He didn’t show much difference in 
absorptive power between the ulcerative colitis group, the 
ulcer group, and miscellaneous ward patients. 

One can get at this inability from X-ray studies such ns 
Dr. Mackie and others have done, or from a stud.v of the 
fat in the stools. It is the fat that is the hardest thing to 
absorb and the easiest to pick up, provided tests are avail- 
able. Unfortunately, these tests are not done in most 
institutions, at least on a quantitative basis. 

(Dr. Kantor then showed a series of slides illustrating 
the roentgen diagnosis of idiopathic steatorrhea. The chief 
changes were in the small intestine where the mucosal 
pattern showed a loss of the valvulae conniventes (so-' 
called “moulage sign”) and there was segmental dilatation 
and occlusive spasm). 

DR. ANDREW C. IVY (Chicago) ; I should like to a.sk 
Dr. Brown if he studied the rate of gastric emptying in 
any of the patients. The results we reported from our 
laborator.v on the occurrence of homogeneous osteoporosis 
in gastrectomized animals were due to nnacidity plus other 
factors. These animals had lost the reservoir function of 
their stomach, and the food was rapidly passed through 
the upper part of the intestine where normally most of the 
calcium is absorbed; so if a patient has achlorhydria plus 
a rapidly emptying or a dumping stomach, the presence of 
the two factors would bo more likely to nroduce a disturb- 
ance of calcium metabolism than achlorhydria alone. 

Another factor we need to keep in mind is that achlor- 
hydric patients tend to manifest a post-cibal acidosis, be- 
cause while they are not secreting acid in the stomach, 
they are secreting alkaline bile and pancreatic juice which 
obviously tends to produce an acidosis; and presence of 
an acidosis when calcium is being absorbed, tends to de- 
crease calcium retention. It is generally known, one can 
decalcify bone by maintaining an acidosis over a long 
period of time. 

I might add that we have seen a patient with homo- 
geneous osteoporosis and multiple fractures which resulted 
three years after a radical gastric resection. 

DR. THEODORE L. ALTHAUSEN (San Francisco) : 
Our experimental work on the intestinal exchange of 
calcium in rats supports the findings of Dre. Brown and 
Vogel. In attempting to discover the cause of the'negative 
calcium balance in patients with hyperthyroidism, which 
in severe cases may end in osteoporosis, we found that the 
intestinal absorption and excretion of calcium were norma] 
in hyperthyroid rats. Since the fecal output of calcium is 
approximately doubled in hjqierthyroid rats, we conceived 
the idea that increased intestinal motility may he an im- 
portant factor. This was shown to he correct when ad- 
ministration of castor oil or of cascara in very small doses, 
insufficient to produce diarrhea in any of the animals, re- 
sulted in twice the normal output of calcium in the feces 
of normal rats fed a calcium-free diet. Conversely, ad- 
ministration of morphine to slow intestinal peristalsis re- 
duced the fecal calcium of hyperthyroid rats almost to 
normal. 

Our findings not only explain the existence of a negative 
calcium balance in hj-perthyroidism in spite of a normal 
blood calcium level, but also explain the lack of lo.ss of 
calcium through the feces in patients with hyperpara- 
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thyroidiom who do have an increased level of calcium in 
the Wood. 

Meulcnfoacht recently de.scribcd the occurrence of 
o.steomalncia of the .cpinc due to chronic misuse of ca- 
thartics. 


DR. CHARLES L. BROWN (Philadelphia) : I have no 
comment to make in closing. In answer to Dr. Ivy’s 
question, two of these cases did show what might be 
considered as an increased rapidity of emptying of the 
stomach. 


The Role of the Circulation in the Production of Peptic Ulcer 

By 

RUSSELL S. BOLES, M.D.,*' HELENA E. RIGGS, M.D.f 
and 

JOHN 0. GRIFFITHS, M.D.f 

PHILADELPIIIA. PENNSYLVANIA 


A lthough no .single etiologic factor has been es- 
tabli.shed .as the cause of peptic ulcer, analysis of 
conditions under which ulcer occurs, suggests that the 
local lesion is mediated through alterations in circu- 
latory efliciency. Such alterations may be mechanical 
or quantitative as in cardiovascular disease, nutri- 
tional or qualitative as in metabolic disturbances, 
anaemia, blood dyscrasia and infections, or functional 
or vasomotor as the result of disturbances in the 
sympathetic nervous system. But regardless of the 
mode of production of the circulatory insufficiency, the 
ulcer is the result of local alteration of nutrition of 
the stomach wall. 

The anatomic peculiarities of the vascular bed of 
the stomach ( 1 ) and its rich vasomotor innervation, 
predispo.se this viscus to local deficiencies in blood 
supply. However the production of gastric ulcer by 
experimental blood protein depletion or plasmapher- 
esis (2) and by repeated injections of pitressin, (3) 
suggests that the gastric ulcer is not necessarily an 
isolated nutritional disturbance of the stomach wall, 
but part of a generalized circulatory insufliciency in- 
tensified in focal areas of the stomach because of the 
anatomic structure of its intrinsic circulatory bed 
and its neural peculiarities. 

With the purpose of evaluating the role of circu- 
latory insufliciency in the mechanism of gastric ulcer, 
we have analyzed a series of 161 cases which at post 
mortem presented acute lesions of the gastric mucosa. 
The.'-e cases represent a cross section of the autopsy 
material of a general hospital. Although the cau.se of 
death varied widely, the cases can be divided into four 
primary categories. 

Chart I 

L'tioloiiir factors in acute lesions of the gastric mucosa 


ICl Cases 

Cnnliovascular disease 

. 77 

Metabolic disturbances 

, 52 

Primary cerebral disease 

IS 

Anaemia, blood dyscrasia. 

and chronic infection 

. 14 


*rh>-sicK»i — Department of McnJicInc. 

tChli’f— Division of Neuropntholo;ry of the l^rboratoric.a. 

VD/tinc of Nctiropsychmtrj'. 

Thr I’hilA'lpIphi.t Hospital, I’hitadelphm. I‘a. 

nMi? at the Arnu-kl 1030 ?«'s<jon of the Antfrican Gastro-Entrrolotncnl 
A<''vintion at Atlantic City. 


Chart II 

Etiologic factors in acute lesions of the gastric mucosa 
— cardio-vascular disease ( quantitative circulatory 
insufficiency) 


77 Cases 

Hypertensive cardio-vascular renal disease . 27 


Chronic myocardial degeneration 23 

Essential hypertension 11 

Chronic rheumatic valvulitis ’ 10 

Sypliilitic cardio-vascular disease 4 

Congenita! heart disease . 2 


Chart III 

Etiologic factors in acute lesions of the gastric mucosa 
— metabolic disturbances (qualitative circulatory 
insufficiency) 


52 Cases 

Hepatic insufficiency 23 

B, avitaminosis (1) .• 14 

Diabete.s mellitus 8 

Chronic metallic poisoning (2) .... 7 


(1) — Chronic nlcoholism 10, chronic vomitinjr 4; (2) — Lend poisonintr 
6. arsenic poisoninp 1. 

Chart IV 

Etiologic factors in acute lesions of the gastric mucosa 
— primary cerebral disease ( vaso-motor circulatory 
insufficiency) 


18 Cases 

Expanding intracranial lesions (1) . . . . 13 

General paresis of the insane 2 

Multiple sclerosis 2 

Chronic traumatic encephalopathy. . . 1 


(!)• — Primary cerebral nbsce<ts 3, brain tumor 10. 

Chart V 

Etiologic factors in acute lesions of the gastric mucosa 
— anemia, blood dyscrasia and chronic infection 
(qualitative circulatory insufficiency) 


14 Cases 

Secondary anaemia 9 

Chronic infection (1) 4 

Shod dyscrasia (2) 1 


(1)— I.unfT abscess 2, empyema 1, pulmonary tb. I; (2)— Ilcmorrhairic 
disease of the new bom 1. 
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In ordei- to facilitate comparison with clinical cases 
of ulcer, and to minimize the cardiovascular insuf- 
ficiency of older age groups we have chosen our cases 
predominantly from the younger age levels. The fre- 
quency table shows fair agreement with that of the 
incidence of clinical cases of ulcer. The average was 
33 years, and 80% of the cases were under 50 years 
of age. 

Table I 



The following types of acute lesions of the gastric 
mucosa were found in this series. 


Chart VI 

Acute lesions gastric mucosa 
IGl Cases 


Type 

Cafie<i 

Per Cent 

Perforations 

16 

10 

Mucosal hemorrhngres 

26 

16 

Macroscopic ulcers 

41 

24 

Microscopic ulcers 

40 

25 

Microscopic erosions 

IG 

10 

Severe concestion 

23 j 

14 


Although the lesions of the gastric mucosa were 
acute, histologic study, using differential stains 
demonstrated that in the area of the mucosal lesion 
all the layers of the stomach wall w'ere involved. 
Further, although the mucosal degenerations were 
acute, the alterations in the deeper layers were essen- 
tially chronic. In no area examined W’as the mucosa 
alone involved. The mucosal alterations were invari- 
ably superimposed upon chronically degenerated sub- 
mucosal and muscular layers. Conversely, it was 
possible to demonstrate areas adjacent to the acute 
mucosal lesions where normal healthy mucosa had re- 
generated despite chronic alterations in the deeper 
layers. 

The wedge shaped pattern in the acute mucosal 
lesion and the picture of chronic alteration in the 
deeper layers suggests that vascular deficiency of a 



Fig. 1. Focal ero.sion (ischemic necrosis) of distal 
portion gastric mucosa. Fibrosis muscularis mucosae. 
Varicose dilatation of vessels of submueosa due to chronic 
stasis. Atrophy and fibrosis muscular coat. 

persistent or recurrent type had existed. The muscle 
coats were oedematous, decreased in thickness and 
showed metamorphic basophilic staining with the tri- 
chrome stain. There was marked proliferation of con- 
nective tissue reticulum between both the individual 
muscle fibres and the circular and longitudinal coats. 
In the submucosa, with its vascular plexes, the evi- 
dence of prolonged stasis was most marked. The veins 
were tortuous, almost to the point of varicosity, while 
both veins and arteries showed fibrosis of the walls. 
The entire coat was increased in width, and its loose 
areolar structure was replaced by dense, structureless 
hyalin material, or in many cases, by fibrous connec- 
tive tissue. This resulted in a fusion of the 'layers of 
the stomach wall. In practically all cases the muscu- 
laris mucosa had been replaced by connective tissue 
which showed focal proliferation at the base of the 
mucosa and extended along the trabeculae between the 
gastric glands. Thus, although the mucosa has no 
independent blood supply, histologic study showed that 



Fig. 2. Focal ulcer involving entire depth of mucosal 
layer (ischemic necrosis). Fibrosis of deeper structure 
with atrophy of muscular coat. 
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Fir. 3. Necrosis and desquamation of mucosa at right 
(acute ulcer). Varicose dilatation of submucosal vessels. 
Mu.scular layer replaced by connective tissue except for 
small area at extreme right. 

normal or acutely altered mucosa may be present 
when the deeper structures, which are closer to the 
stem artery, show the effects of prolonged or repeated 
periods of circulatory stasis. 

The apparent paradox can be explained by the fact 
thiit regeneration of the mucosal coat following re- 
peated focal destruction can occur at the same time 
that progres.sive degenerative changes are taking place 
in the deeper structures which possess less potentiality 
of regeneration. 

In order to present the relative changes in the en- 
tire thickness of the gastric wall, we have utilized 
microscopir-sized mucosal lesions for our illustrations. 
However, it is possible to reconstruct the same 
progress of events in the acute macroscopic ulcers.*' 

«Th(' tricliromc RtJiJn URcd to demonstrate the sections Is oriclnnl with 
Miss Kdnn neycr, technical asslsLnnt In the division of ncuropath- 
olinry of the Philadelphia General ITospitnl. Connective tissue, 
coliacen and mucus stain blue, while trastric glands etaln red. 
Muscle in its normal state takes the stain, but becomes in- 
crrasincly basophilic ns deKcnerntinn profirresses. To be published 
in Am. J. Clin. Path. 



Fig. ■!. ny.alinization of submucosal layer. Atrophic 
changes in muscular coat. Mucosa is atrophic and shows 
focal ischemic dcgcner.ation at one point. Complete fusion 
of all coat.s. This is probably an irreversible stage. 


Althougli the nature of these gastric lesions strongly 
suggests an insufficiency of the circulation, study of 
the stomach lesion itself gives no clue whether tliis 
condition is a local one or due to general insufficiency 
with its frequently resulting widespread stasis. For 
this reason, using the same criteria employed in the 
histologic study, of the gastric lesion, namely degener- 
ation of parenchymatous cells wdth proliferation of 
connective tissue, we attempted an evaluation of the 
presence of generalized circulatory insufficiency by ex- 
amining the brain, liver and kidney in those cases 
presenting acute lesions of the gastric mucosa. The 
evidence of impaired circulation found in these organs 
would make it reasonable to assume that the anatomi- 
cally inadequate blood supply and the intrinsic vaso- 
motor innervation of the stomach do not cause the 
gastric lesion through local disturbances alone, but 
merely intensify a local picture incident to the general- 
ized insufficiency of the circulation. 

As might be expected, the brain with its functional 
dependence upon the integrity of the systemic circu- 
lation showed the earliest reflection of generalized 
circulatorj' insufficiency. In 37% of the series, it was 
the only organ, except the stomach to show degener- 
ative changes. On the other hand, there was no case 
with a gastric lesion which did not show brain in- 
volvement as well. The liver, with the same blood 
supply as the stomach, was involved in only 63% of 
the cases. Lesions incident to chi'onic stasis wore 
present in the kidneys in 38%. The graph demon- 
strates that the ratio of brain, liver, kidney involve- 
ment increases with age. 


Table II 

General eirculatory insuffieicncy in 161 cases of acute 
lesions of the yastric mucosa 





CONCLUSION 

From histologic study of 161 cases of acute focal 
lesions of the gastric mucosa, we would conclude. 

1. Regardless of etiology, focal gastric lesions are 
the result of chronic circulatory insufficiency to all the 
structures of the gastric wall. 

2. Such circulatory deficiency is part of a general- 
ized insufficiency intensified by intrinsic vascular pe- 
culiarities of the stomach, of an anatomical or vaso- 
motor nature. 

3. Generalized circulatory insufficiency may be es- 
tabli.shed through quantitative, qualitative or vaso- 
motor alterations in the circulatory sy.stem. 
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DISCUSSION 

DR. CHARLES M. WILHELMJ (Omaha) : I want to 
congratulate Dr. Boles and his eolleagues for this very 
important and very intriguing study. 

The facts, I think, were clear enough from their slides. 
Of course, what is back of these changes is open to specu- 
lation. I should like to point out that a similar acute 
vascular lesion is found very often in dogs under a variety 
of conditions. For instance, we find that in animals dying 
from distemper, adrenal insufficiency, obstructive jaundice, 
or total biliary fistula, these types of changes are very 
likely to occur, as a matter of fact, almost always. I have 
also seen similar lesions in animals dying from foreign 
protein shock. 

It is -well known among physiologists, at least, that if 
the causative factor is removed, all of these acute mucosal 
hemorrhagic vascular lesions will heal and heal quite 
promptly; for instance, if the biliary obstruction is re- 
lieved, or there is removal of the total biliary fistula, they 
will clear up, but if the causative agent continues to exert 
its influence, many of these acute lesions will go on to 
chronic lesions such as we see in total biliary fistula, ob- 
structive jaundice, and other conditions. 

I think that In the present work there arc two very im- 
portant findings: First, the evidence of repeated insults. 
These were not acute, as you saw from the degenerative 
change or changes going on in the deeper layers, where 
the muscular layers have been almost completely replaced 
by fibrous tissue, so these things were coming repeatedly, 
which gives us one of the factors which may lead to 
chronicity. 

The second thing which I think is of importance is the 
fact that they found similar lesions in the brain and the 
liver, lesions at least that suggested that the same changes 
were going on. 

Now, that the nervous system may be involved in the 
production of chronic ulcer is more or less generally ac- 
cepted, although it is very hard to prove it experimentally. 

Of course, the lesions which have been pointed out by 
Cushing and by others, and also the experimental lesions 
produced after hypothalamic injury, suggest that the 
nervous system is involved. The essayists also told me 
they had found pathological changes in the vagus nerves 
and the sympathetic ganglia. 

The changes in the liver, I think, are very important. I 
am coming more and more to the belief that the liver may 
be a very important factor in the genesis of chronic peptic 
ulcer. It is a difficult thing to prove, but more and more 
evidence is pointing to the liver as one of the important 
factors. 

They found lesions in the liver, so that they have here 
three things which you might expect finallj' to lead to 
chronic ulcers in certain of these patients: 

(1) Repeated insults, not just one, but repeated. 

(2) The nervous system was involved, which might 
lead eventually to hyper-secretion, spasm, and so forth. 

(3) The liver was involved, which might bring in what 
I personally believe to be an important but, at the present 
time, an unknown factor. I wish to congratulate Dr. Boles 
and his colleagues upon this very significant work. 

DR. RUDOLF SCHINDLER (Chicago) : May I ask- 
one question. Dr. Riggs? How did you differentiate these 
acute lesions you saw in autopsy material, from the well 
known postmortem changes? I could not get this point. 

DR. GEORGE B. EUSTERMAN (Rochester, Minn.) : 
Any contribution that may throw light on the genesis of 
acute and chronic gastric ulcer is certainly welcomed by 
this Society. I am of the opinion that the acute lesion is 
frequently the basis for gi-oss bleeding without any other 


manifestations. I hope that the essayist will describe the 
technic of tis.sue staining, as the slidc.s which they have 
shown are beautiful in this respect. I think that Doctor 
Necheles will agree with me. 

Doctor Nechles: Yes. 

Doctor Eusterman: We may also have to revi-c our 
conception of the gross pathology of chronic gastric ulcer 
in view of this report, because the older school has taught 
that an ulcer is only chronic when it reaches the depth of 
the muscular layer or serosa. The ability of the mucosa 
to thoroughly regenerate itself is a well established fact, 
as is borne out by pathologic studies for years past on 
healed acute and chronic gastric ulcer. 

I am curious to know if the lesions under discussion 
give rise to any symptoms during the life of the indi- 
vidual. To what extent such acute lesions can give rise to 
lesions other than gross and occult bleeding, and their 
causative relation to chronic ulcer, is not yet clear. In 
I'ecent years the thought has been advanced in sundry- 
parts of the scientific world that wo must forget about 
acute ulcer being the precursor of a chronic one before wo 
can learn anything etiologic.ally about the latter. The 
causative role of vascular nature is refuted by many path- 
ologists, notably Aschoff, although we know that to vascu- 
lar spasm von Bergmann nttributc.s fundamcnt.al im- 
portance. Finally, I wish to state that while chronic ulcers 
are frequently seen in associ.ation with disease of the 
central nervous, cardiovascular, renal and endocrine 
systems, which may or may not give rise to very marked 
disturbances, such lesions in association with disease of 
the biliar.v tract are much less frequent than one would 
expect. At least from my clinical experience, the relation- 
ship of henatic disease to the genesis of ulcer appears to 
be a very doubtful one. 

DR. ANDREW C. IVY (Chicago): Some have sug- 
gested that they believe the cause of the.se acute lesions is 
vomiting prior to death; that is, the spasm of the pydoric 
antrum causes a rupture of the blood vessels, hemorrhage 
into the mucosa which is followed by digestion. This 
mechanism can cause acute ulcers in animals in the 
laboratory; it is very easily demonstrated; but vomiting 
and py-lorospasm has not been proven to be a cause of 
acute lesions in the stomach of man. 

I believe that the essayists could make a contribution, 
since they observe a difference in the distribution of .acute 
lesions depending on the cause of death, by going into the 
history of their patients and ascertaining if they vomited 
prior to death. 

I noted that cardiac insufficiency heads the list as a 
possible related cause of these acute lesions. We fre- 
quently administer digitalis to such patients, and we know 
digitalis is a gastric irritant and causes vomiting. 

DR. HEINRICH NECHELES (Chicago): I am par- 
ticularly happy about this paper because I feel that it 
confirms some of the results reported yesterday by Dr. 
Schindler and myself. About 15 years ago Mueller and 
Heimberger showed that in all ulcer patients whom they 
examined, tortuous capillaries were present in the skin, 
the lips and in the gastric mucosa; this was such an 
amazing finding that I was surprised that it never had 
been repeated, and wanted to do it myself. I am particu- 
larly happy to see that Dr. Boles has been able to attack 
this question from quite another angle, and much more 
profoundly than Mueller. 

The old question whether ulcer is duo to local or to 
general disturbances, is brought nearer to a solution by 
Dr. Boles' work, which points definitely to generalized 
disturbances in circulation in ulcer patients. 

You may not have read a recent paper by Dr. Babkin in 
which he proposes that histamine may play a role in the 
formation of ulcer. We have proposed that acetylcholine 
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plays a role. Both theories assume disturbances in the 
vascular supply of the stomach, especially in areas with 
end vessels, where there are few or no collaterals, areas 
which are much more prone to devitalization in case of 
spasm or of stasis; and these regions show the greatest 
incidence of ulcers; namely, the lesser curvature and the 
duodenal bulb. 

It is, of course, a very difficult question to decide 
whether these numerous and rather general pathological 
findings are coincidental with ulcer or causal to ulcer. 

One thing impressed me very much, and that is the very 
distinct appearance of stasis and tortuosity of the capil- 
laries, and I think the beautiful technic, on which I want 
to congratulate Dr. Riggs, brings that out most clearly. 

DR. A. P. R. ANDRESEN (Brooklyn, N. Y.) Twenty- 
five years ago and for many years thereafter, one of our 
members, Fenton B. Turck, presented to this Association 
reports of his observations on the production of stomach 
ulcer’s in animals, during the course of his experiments 
on shock. Extracts of dead tissue of the animals were in- 
jected intravenously into the same or other animals of the 
same species, producing all the manifestations of shock, 
including the focal necrosis in various organs, such as 
brain, liver and stomach. He pointed out that when these 
lesions occurred in the stomach they were pathologically 
identical -with those of lesions which we had been calling 
chronic gastric ulcers, even though it had taken only a 
matter of minutes to produce them. He called the factor 
producing shock and these lesions at first shock toxin, then 
cj-tolysin and finally cytost. At one of our meetings I 
pointed out that such a factor would be present in the 
dead tissue occurring at the site of a so-called focal in- 
fection and might account for the relationship between 
such infections and peptic ulcers. Later, Lewis Gregory 
Cole pre.sented to us his proofs that peptic ulcers are 
acute, and that, barring complications, they heal rapidly, 
often leaving scars so fine as to be recognizable only mici-o- 
scopically. Pathologists have called attention to the fre- 
quent finding at autopsies of multiple healed lesions which 
must have been peptic ulcers. 

My conception of an ulcer is that it is an acute pi’ocess, 
healing rapidly and spontaneously, and not becoming 
chronic unless its base has penetrated or almost pene- 
trated the serosa, producing marked infiltration of the 
wall and perigastric or periduodenal adhesions and indu- 
ration. The lesion then becomes a chronic process, pro- 
ducing defoi’mities and physiological disturbances usually 
requiring surgical intervention. 

My feeling is that this report of Dr. Boles and his asso- 
ciates is one of the most important events of this meeting. 
Dr. Boles has again scored by repoi’ting on pathological 
material, of v/hich we are getting too little these days. 
His findings, in my opinion, constitute another step in the 
confirmation of the theories of Turck and Cole. 

DR. RUSSELL S. BOLES (Philadelphia) : Mr. Presi- 
dent, I want to express the very deep appreciation of Dr. 
Riggs, Dr. Griffiths, and myself, for this very generous 
discus-sion. 

I wish I had time to answer all the discussers in detail, 
but I w’ill have to refer briefly to their questions and, if 
there is anything further I shall be glad to see them later. 

Dr. Schindler asked how the histologic picture differs 


from that of acute focal post-mortem necrosis. I think 
the stain speaks for itself in this respect. Certainly the 
chronic changes noted in the deeper layers are not the re- 
sult of post-mortem degeneration. These same changes 
were observed by Nedzel in his experimental work in dogs, 

Df. Eusterman asked if the patients had any symptoms 
of ulcer. We have not completed a clinical survey of the 
cases and hope to do this later. . We can say at this time 
that most of the patients did not present the conventional 
s 5 miptoms of chronic peptic ulcer. 

In answer to Dr. Ivy’s question, I might say that less 
than 10 per cent had any history of vomiting. 

Dr. Andresen mentioned that an ulcer doesn’t become 
chronic except under certain circumstances. We believe 
that it does not become chronic until thex-e is absolute in- 
capacity of the mucosa to regenerate itself because of the 
chronic degenerative changes in the deeper layers that we 
have demonstrated. 

This paper, for me, holds considerable interest because 
of the clinical implications that may be derived from it. 
To begin with, I think it is becoming inci’easingly obvious 
that the solution of this question of peptic ulcer depends 
quite definitely on a bi’oad, general appi'oach to it. This 
is particularly important in formulating an intelligent 
method for the medical and especially the surgical man- 
agement of the disease. 

“Peptic ulcer,” unfortunately to me is a very unscientific 
and misleading tei’m to use to designate this disease. We 
must get a different name for it because the tei’m “peptic 
ulcer” concentrates attention primarily on a local lesion 
in the stomach. We wouldn’t think of doing this, for in- 
.stance, in diabetes. We don’t concentrate oiir attention on 
the ulcer of the toe in diabetes, or in Buerger’s disease, or 
in artei’iosclerosis or in other conditions in which an ulcer' 
is simply an end result. . 

Another thing that impresses me as a result of this 
study is the possibility that there may be a common de- 
nominator not only in peptic ulcer disease, as I like to 
think of ■ it, but in- such similar conditions as coronary 
artery disease, and thrombo-angiitis obliterans, or Buer- 
gei’’s disease; in other words, in diseases of the peripheral 
or end-ai’tei’ies in various other structures. 

The approach, then, I think, as I said before, must 
certainly be from a broad, general point of view. We must 
stop studying ulcer as a local lesion. We must begin 
wondering about the serum proteins. Why does a patient 
with ulcer have a high hemoglobin and red cell count? 
What is the viscosity of the blood? Why is it increased, 
as it invariably is in Buerger’s disease, for instance. The 
symptoms and many of the sequences of events clinically 
and pathologically are similar in the two conditions. The 
nei-vous symptoms in peptic ulcer disease we suspect may 
be due to the vascular stasis that occurs in the bi’ain and 
the neui’al structures. 

That the circulatory factor in ulcer are important is 
suggested by the effect on the lesion of certain drugs — 
tobacco for instance. Why is tobacco bad for ulcer 
patients? Is it because it stimulates hypersecretion or in- 
creases acidity, or because of the vasoconstrictor effect on 
the blood vessels at the site of the lesion? In Buerger’s 
disease one can obsex-ve within twenty-four hours a change 
in the appearance of an ulcer of the foot following a 
restriction of smoking. Piloeax’pine exhibits a similar 
effect experimentally. 
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P ERUSAL of recent literature (2, 4, G, 7, 8, 10, 11, 
14, 16, 17, 23) shows remarkable variations in 
mortality from massive hemorrhage from peptic ulcer 
as reported from large charity hospitals, hlost authors 
reporting from such institutions give mortalitj' rates 
varying from 10 to 30 per cent. On the other hand, 
Finsterer (14) of Vienna, reports a mortality of 5 
per cent in emergency surgery on bleeding ulcer. 
Lahey expects a 5 per cent mortality from bleeding 
ulcer. Hurst (13) reports 4.8 per cent mortality from 
Guy’s Hospital, and states, “The danger of hemor- 
rhage from peptic ulcer has been greatly exaggerated 
in a number of recent papers.” He feels that in private 
practice the mortality is between 1 and 3 per cent. 

Two years ago we (18) presented a study of our 
private patients suffering from gastric hemorrhage 
from peptic ulcer, together with remarks on vital sta- 
tistics and peptic ulcer. We showed that the great ma- 
jority of deaths from hemorrhage occurred in older 
patients—a point not previously emphasized. Allen 
(17) simultaneously and independently confirmed our 
conclusions that the age of the patient with bleeding 
ulcer is the most important factor in prognosis, and 
that in the age group above 50 years the mortalit 3 ’' 
rate is approximately 30 per cent. Since that time a 
number of writers have remarked on the higher mor- 
tality in older people, Rankin (241 is the most recent 
advocate of emergencj^ surgeiy for massive hemor- 
rhage from peptic ulcer in persons past 50 years of 
age. Pfeiffer (22) is another of those recentlj' advo- 
cating surgical treatment in older people; and other 
writers are now advising surgery for older patients 
suffering from massive hemorrhage. 

Surgical treatment of hemorrhage has been 
championed by’ Finsterer (14), who feels that immedi- 
ate operation for bleeding ulcer is always indicated 
and that no patient should be refused immediate oper- 
ation. At the other extreme, Hurst (13) feels that 
operation for hemorrhage is rarely if ever indicated. 
A review of articles for several years just past re- 
veals, however, that emergency surgery has rarely 
been undertaken. Repeatedly the idea is expressed 
that those patients whose illness will result fatally 
cannot be separated bj- clinical evidence from those 
who will survive; that emergency surgical mortality 
is much higher than that of medical supportive treat- 
ment ; and that hence we should not increase mortality 
by emergency attempts at surgical control of hemor- 
I’hage from peptic ulcer. 

*From The Nason Clinic. 

Head before the American Gastro-EnteroloKical Association, Atlantic 
City, May 1-2, 1939. 


STATISTICAL FALLACIES 

Two years ago we were profoundlj' impressed with 
the diflicult}’ of correlating statistical studies. Some 
authors have figures on all admissions for hemorrhage, 
others include only those severe cases which we call 
massive hemorrhage. Some record only cases with 
hematemesis. Some authors include and others ex- 
clude cases operated upon in an attempt to save life 
after the failure of medical measures. 

Crohn (23) has just published a scholarlj' presen- 
tation on gross hemorrhage from peptic ulcer in which 
he calls timely attention to the statistical shortcomings 
of ten authors, including the writer. We had become 
entangled two years ago in the same remarkable maze 
of disci’epancies which he has found, and we had tried 
to steer clear of such difficulties. 

Crohn’s paper (23) has been read carefully, and he 
seems to have gotten into as much trouble statistically 
as anybody else. Study of his tables shows that he has 
included 40 anastomotic bleeding ulcers with no 
deaths. Anastomotic ulcers are hardly, in our judg- 
ment, to be classed with unoperated ulcers. Excluding 
these his mortality for gross bleeding from peptic 
ulcer is raised from C.5 per cent to 8 per cent; and if, 
as he states, two-thirds were severe hemorrhages, then 
his mortalitj’ from massive hemorrhage is 12 per cent. 
He excludes 75 cases operated upon for hemorrhage, 
though he wTites, “35 patients over the age of 46 wore 
operated, and 15 succumbed (4G per cent)* .... Most 
of them represented the futility of medical means and 
conservative patience.” There were 5 other deaths 
following operation in his series, presumablj' younger 
patients. We have found it impossible to confirm the 
arithmetic of percentages as shown on his charLs, for 
the arithmetic appears grossly in error. If the 40 
anastomotic ulcers are excluded, there were 34 deaths 
in 251 cases of chronic peptic ulcer with active hemor- 
rhage, or a mortality rate of 13.5 per cent for gross 
hemorrhage from peptic ulcer, and for massive hemor- 
rhage it should be one-third higher, or 20 per cent. 
This last figure is identical with that worked out at 
the King County Hospital in Seattle. 

CLINICAL STATISTICS 

Our clinic, since 1919, has observed 1076 patients 
suffering from peptic ulcer. The incidence of peptic 
ulcer and its acute complications per 10,000 patients 
admitted to the clinic is approximately: 


Peptic ulcer 150 

Acute perforation of peptic ulcer 9 

Active gross hemorrhage IG 

Active massive hemorrhage 7 

Fatalities from hemorrhage 1 
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Oni; fatality due to hemorrhatre from peptic ulcer 
pi'r 10,000 patients admitted to a private clinic, where 
yastro-intcstinal cases are common, prompts the obser- 
vation that many pliysicians in general practice may 
go through a busy lifetime without seeing a fatality 
from massive hemorrhage from ulcer. 

Tabulation of our hi.stories shows that hemorrhage 
is recorde<i in 208 patient.s, or 19 per cent of all 
patient.s with peptic ulcer. Active hemorrhage has 
caused 11.3 patients to consult the clinic. Half of these 
patients were having only moderate loss of blood, evi- 
denced by melcna or hematemesis in moderate amount, 
without serious .symptoms. We have classified such 
ca.ses as ^ro.ss hemorrhage and have not included them 
here. 

The other half were suffering from serious blood 
loss, with alarming .symptoms of exsanguination. 
These c.ase.s have been classified as massive hemor- 
rhagt . The classification of hemorrhages as moderate 
nr massive must be a matter of clinical judgment. We 
diagnose massive hemorrhage when we find evidence 
of large loss of blood, with pallor, weakness, sweating, 
and pro.stration. Blood e.xaminations in the first 48 
hour.s of .severe hemorrhage are of little value in 
estimating the amount of blood loss. 

Careful study of case histories reveals, then, that 
only half of our patients with active gross hemorrhage 
were severely ill ; therefore, our mortality percentages 
for ma.s.sivc hemorrhage should be halved if they are 
to bo compared with those of authors who have listed 
mortality percentages based on all their cases of 
active gross hemorrhage. 
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MASSIVE HEMORRHAGE 
As already stated, and as shown on Chart 1, 57 of 
our 113 cases of active gross hemorrhage were classed 
a.s ma.ssive hemorrhage. These patients all bled pro- 
fusely and developed the classical signs of severe 
hemorrhage, and C older patients bled to death, in- 
cluding 2 ex.-ianguinated patients who were operated 
up<'ui after prolonged attempts at control of hemor- 
rhage by medical means. 

Further analysis show.s that of those operated upon 
for control of hemorrhage, 3 deaths occurred in 
p.iticnt.s under -15 year.s of age; 1 was bleeding from a 
g.a.strojejunal ulcer, and 2 patients died from compli- 
cations following operation but not from hemorrhage. 


The death of 3 younger and 6 older patients gives a 
gross mortality of 16 per cent for massive hemorrhage 
from ulcer. Tlie 6 deaths of patients above 46 years 
were due to e.xsanguination from chronic bleeding 
peptic ulcer, a mortality from hemorrhage of 11 per 
cent. If this 11 per cent be halved, since half of our 
cases of gross hemorrhage were not considered as 
massive hemorrhage, the figure of 5 per cent used by 
several WTiters as the mortality from hemorrhage in 
private practice is approximated. Of the G fatalities 
in older patients, 6 occurred during their first hemor- 
rhage. 

The histories of these patients with critical hemor- 
rhage have been carefully tabulated in an attempt to 
evaluate the severity of the past symptoms. iMore 
than half gave histories of relatively mild s.vmptoms. 
Neither chronicity, severity, age, nor sex has given a 
clue as to which ulcers arc likely to bleed. A study 
of the histories also shows that at the time of massive 
hemorrhage only one-third of the patients were having 
severe symptoms due to ulcer. Two-thirds of the 
massive hemorrhages occurred during relatively quies- 
cent periods. 

On charting ages by decades, it is apparent that 
half of all 208 patients with gross active hemorrhage 
— mild and severe — admitted to bur clinic were below 
45 years of age. If the time of the first gross hemor- 
rhage is charted from 208 histories, GO per cent were 
under 46 years of age when the first hemoi-rhage 
occurred. 

JIASSIVE HEMORRHAGE AND ACUTE 
PERFORATION 

The Virginia Mason Ho.spital has, since 1920, ad- 
mitted 82 patients suffering from acute perforation of 
peptic ulcer, and all were operated upon. Massive 
hemorrhage accompanied acute perforation in four 
instances only, and all four survived operation. Chart 
2 gives the ages by decades of 82 patients admitted 
to the hospital for acute perforation, and shows that 
51 of the patients were under 46 years of age. By 
decades, rve find that 28 patients were in the thirties, 
21 -were in the forties, and 14 in the fifties. • Two 
patients past 80 years of age recovered following oper- 
ation for perforation. 


THE MASON CLINIC 
82 Acute Pepfora-ti one 
Pepb'c Ulcep 

01 DEATHS*) 


a-ge go 3o -4o 38 feo To 8e 


22 

000 

000 0 0 
000 

0000 

1 


0 

0000 


0 

CsO 

OUOOenAL 

000 V 0 
000 

oQoen 
00000 
0 0 DOO 
ooooo 

00 


ooocn 

000 

009 00 
MO 0 eo 

0 0 

90 


S ferT>a.lea TpTALa^lBsi m J^ una. 1. 

7"^ mo.leo 0*oper*fftcd x- 


5^5* PEF\FOI^ATIONS DUf\ING 9 UIESCENT SYMPTOMS 
27 PEF^FOf\ATIOMS DUFFING ACTIVE ULCEf^ SYMPTOMS 


•4- PATIENTS HAD A P!\EVI0 US DIAGMQStS OF ULCER 
*2 OPEFJATED AFTER^24HI^S. 


MORTAL try 
undCP •4!j yps. - 


over* yns. - 

_ 1C5.-47. 


Chart 2 


Eleven deaths followed operation, a gross hospital 
mortality of 1.3.4 per cent. The visiting staff of the 
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hospital operated upon 21 patients, all within 24 hours, 
with 4 deaths, mortality 20 per cent; The Jlason Clinic 
operated upon Cl patients, with 7 deaths, mortality 
rate 11.5 per cent. The Clinic mortality for 56 acute 
perforations of peptic ulcer operated upon within 24 
hours is just under 9 per cent. The Clinic cases include 
3 patients with gastrojejunal perforation who re- 
covered and 2 operated upon more than 24 hours after 
perforation who died. 

Only 4 patients admitted for acute perforation knew 
that they had peptic ulcer before the perforation oc- 
curred, indicating the rarity of a severe ulcer history 
in cases that perforate. Two-thirds of the acute perfo- 
rations occurred in periods in which ulcer symptoms 
were quiescent. 

1935 - 1938 
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Chart 3 shows 107 fatalities from acute perforation, 
with 46 autopsies — records taken from the Vital Sta- 
tistics of Seattle. Surgery must have saved many 
lives, for only one-fifth of the deaths occurred in 
persons under the age of 45, though most perforations, 
as shown above, occur in younger people. The vital 
statistics show that 49 patients died without having 
been operated upon. No case of gastrojejunal perfo- 
ration is noted in the vital statistics. Statistics have 
often shown that females rarely suffer from acute 
perforation. Recently an incidence of 2 per cent of 
females is reported from Detroit (20) in a large series 
of acute perforations. Yet when all deaths in a large 
city, Seattle, are considered, we find that 12 per cent 
were females. 

VITAL STATISTICS AND MASSIVE 
HEMORRHAGE 

There is a satisfaction in the certainty that all 
deaths in Seattle must be recorded in the Bureau of 
Vital Statistics and therefore have been available for 
this study. Chart 4 shows that 216 deaths certificates 
give peptic ulcer as the primary or contributing cause 
of death during the four years of 1935 to 1938 in- 
clusive, and that 93 autopsies (43 per cent) are re- 
corded. The high percentage of autopsies is due to the 
excellent autopsy seiwice at the King County Hospital, 
and to the fact that most ulcer deaths have occurred 
either there or in private hospitals. 

These 216 death certificates have been reviewed. 
Seventy-two certificates recorded hemorrhage as a 

^Actually 43 per cent. 
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factor in the fatal outcome. It seems improbable that 
any physician would omit hemorrhage from the death 
certificate if he felt that the patient died from hemor- 
rhage. We investigated each of the 72 cases through 
hospital records or through the physician who signed 
the certificate. The deaths from active massive hemor- 
rhage were actually 55 in number, with 24 autopsies. 

Four deaths from hemorrhage were caused by bleed- 
ing from gastrojejunal ulcers, and in two cases fatal 
hemorrhage occurred years after the repair of acute 
perforations. Seven deaths followed late operation 
after medical failure to control hemorrhage. Ten fa- 
talities were in females, 46 in males. The King County 
Hospital had as many fatalities as the total of the 
private hospitals, although the County Hospital 
averages but half as many patients as the total of the 
private hospitals. 

Chart 5 shows the distribution of all fatalities in 
age decades. The youngest patient was 39 years old, 
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the next youngest 44; all others were more than 45 
years old. The age incidence by decades shows 7 
deaths in the forties, 16 in the fifties, 20 in the sixties, 
11 in the seventies. 

The rarity of fatal hemorrhage from peptic ulcer 
before 45 years seems proved by the fact that only 2 
of 51 fatalities from chronic peptic ulcer hemorrhage 
occurred in patients under 45 years old, or 4 per cent 
of all deaths from this cause. Fatal hemorrhage from 
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iwptit ulcer in youiiKer people is so rare that we are 
probahly never justified in operating on such a case as 
an emergency. 

The percentatTe of fatalities from exsanguination 
above Jo years presents a different picture. Of 51 
casc.s of fatal hemorrhage from peptic ulcer, 49 were 
in patients above 45 years. We must recognize that 
fatal bleeding occurs in appro.ximately 30 per cent of 
serious hemorrhages in older people. The surgeon is 
certainly justified in attempting to stop such hemor- 
rhages by operative measures. The internist needs 
surgic.al consultation promptly in serious hemorrhage 
when the p.-iticnt is in the older group; and operation, 
when indicated, should be done promptly, not after 
many days' delay. 
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Chart G 

Chart C shows the remarkable contrast between the 
incidence by age decades of massive hemorrhage as 
compared with first hemorrhages from peptic ulcer. 
It al.so contrasts the fact that massive hemorrhages 
occur with equal frequency below and above the age 
of 45: yet vit.al statistics show that nearly all fatali- 
ties occur in the older group. 



Chart 7 


Chart 7 shows that the clinician sees most gross 
hemorrhages in the thirties, and most massive hemor- 
rhages in the fifties. Deaths are most common in the 
sixties. The blocking of the chart indicates the curves 
of incidence of massive hemorrhage, and of all first 
hemorrhages, as shown by clinical histories; and of 
all deaths from massive hemorrhage, as shown by 
vital statistics. 

SURGICAL TREATMENT 

Our small e.xperience in surgic.al treatment has not 
included enough cases or successes to warrant undue 
surgical enthusiasm. Emergency operation as a late 
measure has failed to save tw’o of our patients. Two 
younger patients operated upon as emergencies have 
died from postoperative complications, but not from 
hemorrhage. Two other younger patients were oper- 
ated upon because of e.xsanguination, ■ and they sur- 
vived operation; though we now suspect that they 
might have suiwived without operation. 

We believe that immediate operation must be con- 
sidered for older patients in every serious hemorrhage 
from peptic ulcer; for only thus can we hope materi- 
ally to reduce a mortality rate of approximately 30 
per cent in these patients. Early operation is empha- 
sized by Finsterer (14) and Allen (17), and our .small 
experience confirms their remarks. Delay for days to 
allow repeated supportive measures before operation 
results in almost one hundred per cent fatalities. Ap- 
parently operation must be undertaken before the 
blood -making ability and other reserves of the patient 
are e.xhausted. And our statistics indicate that only 
older patients should be operated upon. 

We feel furthermore that any surgical statistics of 
successes in life-saving by emergency operation for 
hemorrhage when ages are not tabulated should be 
read with skepticism. Vital statistics prove that 
practically no deaths due to hemorrhage from, peptic 
ulcer occur under the age of 45 years, if the surgeon 
can be restrained. Surgical intervention should be 
undertaken only on older patients, and reports of 
surgical successes should include the ages of the 
patients operated upon expressed in decades. If the 
surgeon can reduce the mortality materially below 30 
per cent in the older group, then surgery is certainly 
the procedure of choice in older patients. 

CONCLUSIONS 

1. Vital statistics show that 4 per cent of all deaths 
from massive hemorrhage from peptic ulcer occur 
under the age of 46. 

2. Vital statistics show that 9G per cent of all 
deaths from hemorrhage from peptic ulcer are in 
patients above the age of 45. 

3. Vital statistics indicate that emergency surgeiy 
for bleeding ulcer is not justified on patients less than 
45 years of age. 

4. Early emergency surgery for massive hemor- 
rhage from ulcer in patients above 45 years of age 
should save many lives. 

6. No younger patients in our series of hemor- 
rhages from peptic ulcer have died except as an im- 
mediate or late result of surgical interference. 

C. The commonly quoted mortality rate of 6 per 
cent for peptic ulcer hemorrhage is approximately 
one-si.xth of the actual mortality rate in older patients 
having massive hemorrhage from peptic ulcer. 
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Results of Treatment of Massive Gastric Hemorrhage 

Bu 

ALBERT F. R. ANDBESEN, M.D., F.A.C.P. 

IIROOKLVN. NEW YORK 


1 ''HE treatment of massive gastric hemorrhage, as 
. evidenced by hematemesis, nielena or both, has 
been the subject of much discussion in recent years. 
Twelve years ago, when I read a paper on tliis subject 
at an American Medical Association meeting, I w.as 
still under the impression that such a hemorrhage 
was practically never a cause of death and I could find 
no record of any fatality at the Long Island College 
Hospital during the six or seven years wc had been 
using the treatment recommended. It was suggested 
merely as a method of making the patient more com- 
fortable, shortening his stay in the hospital and 
making it possible to determine the cause of his 
hemorrhage sooner than by the older methods of treat- 
ment. Previously the treatment of hemorrhage had 
been pretty well standardized, consisting of at lea.st 
six weeks’ rest in bed, an initial period of starvation, 
the parenteral administration of saline, glucose or 
whole blood, the use of coagulants locally and paren- 
terally, ice externally and internally, lavage with astrin- 
gents or escharotics, and at times operation with no 
attempt at laboratory or Roentgen diagnosis for from 
6 to 10 weeks. Even today such treatment, in whole 
or in part, is in pretty general use, although statistics 
have shonm the relatively high mortality attendant 
upon it. , 

Essentially the treatment recommended by me con- 
sists of immediate feedings of a soothing, coagulant, 
nutritious food formula, the avoidance of sudden in- 
crease in blood volume or pressure, the application of 
warmth to the body, and resort to operation only if 
the hemorrhage is shown to be intractable. 

It is an interesting fact that in taking histories of 
patients with peptic ulcer, we so often discover that 
they have had massive hemorrhages for which no phy- 
sician was consulted, and immediately following which 
the patients ate as before, went hack to work the next 
day and experienced no particular after-effects except 
malaise for a week or so. In recent years, Jleulen- 
gracht also has called attention to this fact, and his 
method of treatment, based on this knowledge, has re- 
ceived considerable commendation because of the much 
Z'educed mortality followng its use. It is quite evident 

Re.id at the Annual 1939 Session of the American Gastro-Entcroiocicai 
Association at Atlantic City, 


therefore, that onr previous prolonged starvation 
periods and intensive treatments were not only super- 
fluous, but that they unnece.ssarily prolonged the 
patient’s recovery. It is tlierefore worth while that a 
brief summary of some of the factors present in a 
case of hemorrhage should be con.sidered. 

PATHOLOGY 

Wiereas nearly all patients with gross hemorrhage 
are suffering from a complication of peptic ulcer, it 
is always well to remember tliat liemoiTliage may be 
the first manifestation of a carcinoma or of an esopha- 
geal varix, that recurrent hemorrhage may result 
from bleeding polyps or even fi’oni a severe gastritis, 
and that occasionally blood dyscrasias or purpuras 
may show bleeding from the gastric mucous mem- 
brane. Massive hemorrhage in an ulcer case usually 
results from injury to the wall of a small blood vessel, 
and it has been pointed out that if the vessel has been 
cut across transversely, retraction of the bleeding 
stump is facilitated and hemorrhage is only transient, 
whereas if the injury has resulted only in the slougli- 
ing out of a side of the vessel, retraction is very diffi- 
cult and prolonged bleeding is the rule. In old, indu- 
x-ated ulcers, usually caused by perforation or partial 
perforation with resultant excessive reaction in and 
ai'ound the ulcer ai’ea, e.xhibiting a hoxmy infiltration 
■with pex.dgasti'ic or periduodenal adhesions, a bleeding 
vessel may be held stiffly open, unable to retract. This 
generally results in continuous and profuse hemoi’- 
rhage until the patient is exsanguinated. Even on the 
operating table such bleeding cannot he stopped with- 
out e.xtensive resection, fatal to the patient. Fortu- 
nately this type of case is i-are and in our experience 
hemoiThage has usually occun-ed in new and often 
i-ather small ulcers, which heal rapidly, so that in a 
series of one hundred and twenty cases studied by 
fractional gastric analysis and thorough Roentgen ex- 
amination within sixteen or eighteen days of the onset 
of bleeding, we found no evidences of ulcer in fifteen 
cases (see Table 1). In our seines of cases the age 
varied from sixteen to eighty-two years, but the 
average was forty-two years, which is in agreement 
wth statistics by other authors. The male.c (88) also 
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predominated over the females (32). There wore only 
three colored patients in the series. 

SYMPTOiMS 

Massive hemorrhafro is, of course, manifested by 
the vomiting of a considerable amount (8 ounces or 
more) of fresli blood, by the passage of large tarry 
.‘■•tools, or both. It would bo e.vpected that hematemesis 
^vould always be accompanied by melena. and in our 

Table I 

Gastric hemorrhage 


120 Ca,ses — Findings 


Duodenal Ulcer 78 — G0% 

Gastric Ulcer . ■ IG — 13% 

G.astric and Duodenal 4 — 3% 

Marginal or Jejunal 4 — 3% 

No Ulcer Found 15 — 12% 

Pyloric Stenosis G — 5% 


scries of one hundred and twenty cases (see Table 11), 
G7'; showed this combination. Twelve patients failed 
to show gross blood in the stools, having undoubtedly 
vomited most of the blood which had spilled. Only 23% 
of our cases showed melena alone — patients do not 
consider this as serious as hematemesis and do not 
come to the hospital unless in verj' bad condition. A 
history of previous ulcer .symptoms was obtained in 
80'') of our patients. Hemorrhage occurred as a first 
symptom in but seventeen patients or 14%, all the 
others having e.vperienced more or less pain preceding 
the onset of bleeding. A history of previous massive 
hemorrhage was obtained in 39% of our cases, of 
whom eleven or 9% had had two or more previous 
hemorrhages. Usuiilly these previous hemorrhages had 
been recognized as such by the patients, but occasion- 
ally only a history of an .attack of fainting and dizzi- 
ne.ss. accompanied or followed by vomiting, the nature 
of the vomitus not h.aving been noted, or by “di- 
arrhea.” with no observation of the stools. Succeeding 

Table II 

Gastric hemorrhage 


120 Case.s — Symptomatolog;.’ 
Hematemesis (alone) .. 12 — 10% 

Melena . . 28—23% 

Doth . . . 80— G7% 

Previous Ulcer . . 104 — 8G% 

Previous Hemorrhage 47 — 39% 

Previous Operations 4 — 3% 

Hemorrhage first symptom 17 — 14% 


pallor, wcakne.ss, thirst and general malaise had often 
been attributed, even by their physician, to “ptomaine 
poisoning” or a “heart attack.” 

EXAMIN.-\TIOX 

IVhen first seen, the patient who has had a massive 
hemorrhage is in shock, appears frightened and appre- 
hen.sive. is chilly and complains of great thirst. Marked 
pallor, a rapid, wc.ak pulse. low blood pressure and cold 
l•.vtrcmifics demand immediate .attention. Although 
the need i.s for absolute re.st, m.aking it unwise to dis- 


turb the patient by too complete and thorough general 
physical examination, it is nevertheless desirable to 
determine as accurjitely as possible, by questioning 
and observation, whether the bleeding has originated 
in the mouth, nose, throat or pulmonary tree, whether 
hepatic enlargement or gross abdominal tumors are 
present or whether there is eWdence of a perfo- 
r.ation accompanying the hemorrhage. tVhile complete 
phj’sical e.xamination should be deferred until cessa- 
tion of the hemorrhage, certain laboratory tests should 
be carried out immediately. 

Blood, counts, performed daily for three days, and 
then every two or three days, may show norm.al find- 
ings the first day, before blood volume has been re- 
placed by absorption from the tissues. During the 
next twenty-four or forty-eight hours there is a steady 
fall in the count, even though all bleeding may have 
stopped, and after two or three days more a steady 
rise occurs. Table III shows the lowest points to which 
the red blood cells and hemoglobin fell, the average 
for our series of one hundred and twenty cases being 
2,800,000 and 57% respectively, the lowest 1,100,000 
and 14%. The white blood cells showed but slight 
variations from the normiil. A distinctly increased 


Table III 
Gastric hemorrhage 


120 Cases- 

-Laboratory Findings 



Lowest 

Average 

Hemoglobin . . . 

14% 

57% 

R. b. c 

. . . 1,100,000 2,800,000 

Average Gain . 

20% 1,700,000 

Urea N Highest 70 Average 32 


Gastric analyses 



Highest Lowest 

Average 

Free HCl .... 

..110 0 

65 

Total Acidity . . 

. .• 140 10 

76 


leucocyte count should therefore be regarded with 
gre.at suspicion that a perforation or other compli- 
cation m.ay be present. The same would be true of a 
marked rise in the percentage of polymoi'phonuclear 
leucocytes, ■n'hich is usually normal or very slightly 
increased, with an occasional patient showing an 
actual leucopenia. Blood chemistry findings were inter- 
esting in that our c.ases .showed a blood urea nitrogen 
.averaging 32 mg. per 100 cc. with a high point at 70 
mg. Usu.ally the findings returned to normal within a 
few days or a week. Failure to do so was often an 
indication th.at bleeding was continuing, as pointed 
out by Ingegno four years ago, in a report emanating 
from our sendee at the Long Island College Hospital. 
Blood coagulation tests — coagulation and bleeding 
time, platelet count and prothrombin estimation — 
showed increase in all factors, except in the rare cases 
of blood dyscrasia. In view of this finding wo long 
ago realized the uselessness of routine tre.atment by 
coagulants. 

Fractional gastric analysis (Table III) was not done 
in our cases until nearly two weeks after the hemor- 
rhage. At this time a fractional analysis after intra- 
muscular injection of histamine disclosed that the 
usual secretory curve rvas one indicating a reflex, con- 
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tinned secretion, with the highest free HCl 110 and 
Total Acidity 140 and the average free HCl 55 and 
Total Acidity 75. In less than one-half of our cases 
was any visible blood found in the contents, indicating 
that rapid healing had taken place. Overnight re- 
tention was, of course, found in the stenosis cases. 

Roentgen examinations were begun a day or two 
after the gastric analysis, unless this showed consider- 
able bleeding still to be present. The average day for 
the beginning of the gastro-intestinal series was the 
sixteenth. During this period there had been an oppor- 
tunity for the smaller ulcers to heal so that in our 
one hundred and twenty cases (see Table I) 
showed no lesion. Of the others 139 b showed definite 
gastric ulcer and 60% duodenal ulcer, and 3% showed 
both. Marginal or gastrojejunal ulcer was found in 
3%- Pyloric stenosis was found in 5%. In all possible 
instances the patients were followed until Roentgen 
evidence of complete healing had been obtained or 
after operation had been performed. 

PHYSIOLOGY 

A consideration of the physiological principles to 
be considered following a massive gastric hemori'hage 
is of great help in developing a satisfactory course of 
treatment. IVhen a large hemorrhage occurs from any 
cause, the immediate reaction is shock, as evidenced 
by dizziness and faintness, due to cerebral anemia and 
ano.vemia, a definite lowering of blood pressure, and a 
compensatory increase in pulse rate. The patient may 
actually lose consciousness or may be merely so dizzy 
as to be compelled to lie down, the recumbent posture 
making it easier to maintain circulation. The lowered 
blood pressure and diminished blood volume result in 
a decrease in the force and volume of flow through the 
injured blood-vessel, facilitating the formation of a 
clot and thus stopping the hemorrhage. Meanwhile all 
coagulation factors are being mobilized, prothrombin 
is increased in amount, platelets multiply and at the 
site of bleeding there is an accumulation of factors 
concerned in healing and the combating of infection — 
lymphocytes, reticulocytes, round cell.s, etc. The very 
gradual replacement of blood volume by absorption of 
water from the tissues permits the formation of a 
firm clot and its organization. The stomach usuall.v 
becomes filled or partly filled with blood, even though 
some may be vomited. The filled stomach shows ordi- 
nary slow peristalsis and the blood combines readily 
with hydrochloric acid and pepsin, thus preventing 
these from attacking the edges of the bleeding vessel 
or the thrombus forming within. So far, nothing has 
occurred to interfere with prompt and complete con- 
trol of the bleeding. Soon the stomach empties itself, 
the much-stimulated and powerful gastric secretion is 
left free to attack vessel and thrombus, and hunger 
contractions, intermittent, and increasing in force, 
tend to cause sudden and drastic changes in the 
pressure behind the thrombus, making it liable to be 
bloTOi out. Fortunately, however, the patient is thirsty 
and hungry, and if he takes food in moderation and 
not enough fluid internally to increase blood volume 
materiall.v, hunger contractions are stopped and 
gastric secretions again become fixed with the food. 
The general weakness due to the hemorrhage induces 
the patient to stay in bed, thus tending to maintain 
the low blood pressure so desirable during the period 
of organization of the thrombus. Thus, if nothing is 
done to the patient, if he is allowed to follow his o\ra 
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impulses and if there is nothing pre.scnt at the .--ite of 
bleeding to interfere with the retraction of the bleed- 
ing vessel and formation of a thrombu.s (see discus- 
sion of pathology, above), everything tends to pro- 
mote such clotting, and the patient recovers more or 
le.ss rapidly from the results of the hemorrhage. 

On the other hand, if the p.atienl is treated accord- 
ing to the older standard methods, let us see what 
happens. Stars-ation for a few days (as also aspiration 
of all stomach contents) results in intermittent 
periods of intense hunger contractions, alternately in- 
creasing and decreasing the irritation and pressure at 
the bleeding point, and tends to loosen tbe clot during 
this period before it has become firmly organized and 
adherent to its vessel wall. Also, the gastric juice, 
with no stomach contents to attack, may dissolve out 
the clot or actually attack the vessel wall, which is not 
protected from digestion as is the mucosa. Besides 
this, starvation increases the patient’s restlessness and 
lowers his resistance. Sudden increase in blood volume 
and pressure, induced by transfusion or parenteral 

Table IV 

Gastrie hemorrtiagc 


Mortality — Older Methods 


Author 

Cr«C3 

Deaths 

Per Cent 

i 

Bulmcr | 

4r,7 

4S 

lO.T 

Goldman j 

310 ! 

39 

ILl 

Chrhtianson 1 

1 1 

23 

7 0 

AitKen 1 

1 2.'!l 

20 

f- 5 

Chio<tmftn , 

1 

4S 

25 

Jnnkelson 


1 

9 

Burper A Hart 

117 

1 2t 

IS 

Crohn 

Dt 

^ 1 

4 2 

lA'nch 

52 

1 10 

ID 

Hunton 

41 

1 c 

13 

P/c»ITor 

40 

3 

7.5 

Total 

2,0CG 

j 240 

11 5 


administration of other fluids, will tend to blow out 
the clot, and three of the deaths in our patients seemed 
to be attributable to this cause, transfusions or in- 
fusions having been given before the patients came 
under our care. The use of coagulants locally or pa- 
renterally, while doing no harm, is practically never 
required, all coagulation factors being naturally in- 
creased in potency. The use of ice externally is con- 
trarj’ to the generally accepted dictum that warmth is 
necessai-y in shock, and besides makes the patient 
miserable and cold, and ice internally can have no 
effect except to increase the circulation in the gastric 
wall, an undesirable result. Lavage, whether with 
water, astringents or other agents may conceivably 
tend to increase bleeding. Operation as a routine pro- 
cedure is unnecessary, and in the cases showing the 
bleeding vessel held in a mass of horny scar tissue and 
surrounded by adhesions due to perforation or deep 
penetration, may present such mechanical difilculties 
that the operative mortalitj' is e.xcessive. The mor- 
tality from tbe older routine treatment, without oper- 
ation, in 2,066 cases, gathered from literature here 
and abroad and shomi in Table IV varied from 4.2% 
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Table Y 

Gnstric hemorrhage 



Mort.nlity Operated Cases 


Anthiir 

Cast'S i Dcnl'is 

i 

Por Cent 

I'ftifT.-r 


22.7 


=i ! - 

33.3 

I5tirvt r A. Hart 

=0 ; 

25.0 

JanJ fl-on 

11 3 

27.0 

D'Alirvu 

10 ' 3 

30 


S .1 

50 

Ttitnl 

I'2 1 27 

20.3 

lairlv operations 
(vvithin -ts 
finurs) 

riii-'tert r 

1 

( 

1 

t 

ir, i 2 

4.3 

Taylor 


0 

Total 

' 4 

5.8 


to 2a' r, with an averafte of The general oper- 

ative mortality (Table V) was 29.3fi, but as in most 
instances these operations had been done later, after 
it had been found that bleeding was showing no 
tendency to stop spontaneously, we are comparing this 
mortality with that where operation had been per- 
formed within the first forty-eight hours when it was 
onlv 5.8','. 

TREATMENT 

The treatment recommended by me originally, based 
uiKin physiological considerations and resulting in a 
mortality of only 2.3^^, in a series of one hundred and 
seventy-three cases treated by D’Albora and myself 
(Table VI' bas been changed in its minor details, 
but the jn-inciples involved have remained the same. 
Meulengracht, whose treatment is along similar lines, 
has had a slightly lower mortality, but I believe that 
a.s the mortality really depends on causes which are 
iiTcmediahlc, it will be found to remain in the neighbor- 
hood of 2'', in long series of cases. Thus an analysis 
of the reason for our si.\' deaths (Table VII) shows 
that while three died soon after large transfusions 
and therefore were not really treated by our method, 
the other three, all submitted to autopsy, showed the 
type of complication which would cause persistent 

Table VI 

Gastiic hemorrhage 


Mortality — Newer Treatnient.s 


Author 

Ca»c.s ! 

Deaths 

Per Cent 

Mcut.'ncraeht ' 
.M.'tho.!: 


2«‘i 

I 

i 

3 

1 

I 

i 

Ven«H 


7 

2.4 


Total 

.774 1 

10 

1.7 

Au:hor*fc 

‘r>‘Alboriv 

j 

1 

US 


! .\r«ln'«cn 

120 

3 

2.3 


Totnl 

17.1 

4 

2.3 


bleeding which could not be controlled except by too- 
extensive surgical procedures. 

Based upon physiological indications previously dis- 
cussed, the treatment we recommend is as follows; 

Shock should be treated by absolute rest in bed. 
Occasionally lit a restless patient, morphine hypoder- 
matically is required during the first twenty-four 
hours, but psychological treatment usually suffices to 
allay apprehension and stimulate cooperation. Ex- 
plaining that the condition is not serious, that rest 
will encourage clotting and prevent continuing hemor- 
rhage and that the restricted diet is necessary to stop 
the bleeding, tve find our patients soon lying quietly 
in bed, often reading the paper or listening to the 
radio. A few hot water bags help to maintain body 
heat and make the patient comfortable, but over 
heating should be avoided, as this Is distressing and 
weakening. I know that many patients have been so 
badly frightened by the hustle and bustle attending 
the measures resorted to under the old methods of 
treatment that it would be weeks before morale was 
restored. With attendants calm and encouraging, with 
no screening-off of the bed, with, if possible, a con- 
valescent hemorrhage case in the next bed to en- 
courage him, the patient, except for his pallor, ap- 

Table VII 
Gastric hemorrhage 

120 Cases — Mortality 

C Deaths: 

1. Exsanguinated — transfusion — died 24 hours. 

2. Large transfusion. 

3. Transfusion plus glucose. 

4. Autopsy: gnstric — old perforation, horny induration. 

5. Autopsy: duodenal — old perforation, horny induration. 
G. Autopsy: pyloric stenosis — prepyloric ulcer. 

3 Deaths after transfusion, not counted. 
Corrected mortality — 3 cases — 2.591. 


pears no different from other uncomplicated ulcer 
patients in the ward. 

The blee.divg area is treated by local applications of 
food. I have pointed out the desirability of controlling 
the undesirable and actuallj' harmful hunger contrac- 
tions and of preventing digestion of clot and injured 
vessel wall, by keeping food in the stomach. If the 
food, in addition to being soothing, combining readily 
with hydrochloric acid and not overtumulating its pro- 
duction, also has the effect of encouraging blood 
coagulation, we have an ideal combination. Gelatin has 
long been known as an excellent coagulant, whether 
locally applied or parenterally administered, and it is 
readily combined in a soothing liquid food mixture. 
Formerly our gelatin solution was made with watei’, 
and contained sugar and fruit juice to give it nutritive 
value (see Table VIII). After two days of these feed- 
ings, high caloric gruel and milk mixtures wore substi- 
tuted for every other gelatin feeding. In recent years 
the gelatin has been combined with milk, cream and 
glucose, and flavored with coffee, tea, chocolate or 
vanilla, making a drink enjo.ved by neaidy all patients 
and found to be even more efficient than the aqueous 
mixture. The patients are given at least 1800 calories 
during the first day after the hemorrhage, feel better 
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Table VIII 
Gastric hemorrhage 


Feedings Immediately After Hemorrhage 

Gclatxn’MiVi Mixture: ■ 



! Amt, 

1 

Cnrb. 

Prot. 

Fat 

Cal. 

Gelatin 

30 pm. 


27 


100 

Dextrose 

GO em. 

60 



240 

Cream (209^) 

100 cc. 

3 


:s 1 

ISO 

Milk 1 

000 cc. 

30 

oy 

27 

550 

Totals 


09 pm. 

57 pm.' 

1 

45 cm. 

i 

1 

1000 

Approxi- 

mately 


Formula to be made fresh every 12 hours, kept cool, but not in re- 
frigerator, to prevent jelling. 

Given cool or warm. Plain or flavored. 

First 4 days : 6 oz. every 2 hours. 

6th and Cth days: add to 4 of above fecdincs one of any of following 
foods : 

1 egg — soft boiled, poached or raw 
-cereal — 3 oz. 

custard, jello or ice crerm. 

7th and 8th days ; add 2 of above foods to each of 3 feedings. 

Qth day Ulcer diet. 

NOTE: At times the patient cannot tolerate the thick milk-gelatin 
mixture. In such cases use the Eclatin-water formula, ar follows : 

Gelatin-Wctcr Mixture: 



Amt. 

Carb. 

Prot. 

Fat 

Cal. 

Gelatin 

30 gm. 


27 


100 

Dc.xtrosc 

00 gm. 

90- 


1 

I SCO 

Juice of 2 
oranees 


20 1 


! 

so 

Water 

1,000 cc. 




i 

Totals 


' llO gm. 

27 gm. 


1 540 


and are in a bettei- condition to promote healing of the 
lesion. In patients allergic to milk or who do not take 
the formula easily the old gelatin-water solution is 
still used. The routine as to quantities prescribed is 
shown in Table VIII, and Table IX shows the routine 
ulcer diet which I have used for years and which, in 
hemorrhage cases is gradually added to after a month 
or six weeks. Although repeated tests on our patients’ 
blood and urines have shown no diminution in the 
cevitamic acid content, we have in recent years added 
vitamin concentrates to our diets. 

Anemia does not as a rule require special treat- 
ment, the rapid, spontaneous rise in blood counts 
having already been mentioned. However, repeated 
blood counts are done, blood chemistry determinations 
are made, blood coagulation tests are performed and 
blood pressure I’ecords are kept, so that any evidence 
of continued bleeding may be promptly observed and 
treatment instituted. The patient's blood is typed on 
admission and prospective donors are cross-matched, 
so that, if the patient shows a severe anoxemia, as 
evidenced by air hunger or a weak, thready pulse, 
small transfusions can be promptly given. Usually 150 
to 200 cc. of blood is sufficient — ^more is undesirable. 
Although in our series of cases, small transfusions 
were given in the first ten days to seventeen patients, 
constituting 14% of the total number, in recent years 
the percentage has been less than 5%, as we have 
realized that even what appears like very serious 
bleeding will usually cease spontaneously if no extra 
fluid is suddenly added to the circulation. Iron, by 


mouth or intramuscularly, may be- given, but our 
statistics show that it has no particular advantage. 
Coagulants are very rarely required. 

Constipation is encouraged — that i.s, nothing is done 
to disturb intestinal motility during the early days 
succeeding the hemorrhage. Mineral oil, one-half 
ounce per day, may be given after tlic second day, and, 
if required, oil retention enemas are admini.stercd 
after four or five days and thereafter as indicated. 
No other measures are ever used to produce defeca- 
tion. All stools are examined for occult blood. 

Operation for hemorrhage is a serious matter. 
MTiile statistics, quoted above, Inavc shown that oper- 
ation performed as a i-outine in the first forty-eight 
hours after the onset of hemorrhage showed a mor- 
tality rate of less than 6% in the hands of two expert 
surgeons, yet, when we realize tliat only two or three 
per cent die when not operated upon, the risk of early 
operation would appear unjustifiable. MHien continued 
bleeding is present and exsanguination is imminent, 
resort to operation is attended by a very Iiigh mor- 
talit 3 ' and surgeons are loth to operate. Surgeiy was 
refused in the cases in our series which died, because 
it w'as realized that the patient could not survive the 
double shock of hemorrhage and operation. Wicre 
operation is pei-formed, extensive procedures, such as 
resection, ai-e usually necessary, as pointed out previ- 
ously in this article. The hemorrhage reported to h.ave 
been stopped by simple gastro-enterostomy would un- 
doubtedly have ceased spontaneously except where 
pj-loric stenosis was definitely the factor which kept 
the bleeding vessel from retracting. Later operations 
for such complications ns stenosis or walled-ofl perfo- 

Table IX 
Gastric hemorrhage 

Ulcer Diet 

Breakfast: 

Milk 8 oz., with cream if desired. 

Cereal 5 oz., with milk or cream. 

Egg — 1 soft boiled or poached. 

Bread or toast with butter, 1 or 2 slices. 

Fruit juice or stewed fruit (at end of meal). 

Mid-morning: 

Milk — 8 oz., cream % oz., dextrose VS oz., with cocoa 
if desired. 

Alwaj-s with crackers, toast, bread or cake. 

Luncheon : 

Milk 8 oz. 

Baked or mashed potato or plain spaghetti. 

Egg — 1 soft boiled or poached, or cream cheese. 

Bread and butter, 1 or 2 .slices. 

Pudding, custard, gelatin, ice cream, or slewed fruits. 
Slid-afternoon : 

Same as mid-morning. 

Supper: 

Same as breakfast or luncheon. 

At bedtime and during night every 2V" hours, if awake — 
same as at mid-morning. 

Olive oil — Vc oz. three times a daj- before meals. 

lilineral oil — Vi: oz. at bedtime. 

Water: ad lib. 

Salt: Not restricted. 

Vitamins: As required. 
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ration with resulting deformities should .be performed 
as indicated. 

After-care. Two weeks after admission, when re- 
peated stool examinations show absence of blood or 
only small amounts of occult blood, a fractional gastric 
analysis is done, and if no visible blood is present, 
Roentgen examination is begun the next d{iy, thus 
giving early information as to the source of the 

Table X 

Gastric hemorrhage 

120 Cases — Treatment 
Transfusion 1 to 10 days .... 17 — 14% 

After 10 days 26 — 20% 

Operations for Hemorrhage . . None 
For Pyloric Stenosis. . 5 (later) 


hemorrhage and pointing out the indications for 
further treatment. Then focal infections are searched 
for and eradicated, such operations being preceded by 
transfusions if indicated. About 20% of our patients 
were thus given blood after the first ten days in the 
hospital (Table X). The patients can usually be al- 
lowed to go home within four or five weeks, to be 
followed aftenvards in clinic or office. 

SUMMARY 

In summarizing, I shall present the following out- 
line of the indications for treatment and the routine 
procedure in hemorrhage cases, taken from the Ward 
Manual of the Medical Service at the Long Island 
College Hospital. 


INDICATIONS FOR TREATMENT 


CoTuixtion 

Shock 

Apprehension 
Local Bleeding 
Hunger Contractions 
Severe Anoxemia 
Anemia 

Impaired Coagulability 
Constipation 


Treatment 

Rest, warmth, morphine 

Quiet, psychic treatment 

Soothing, coagulant, nnt>ncid diet 

Frequent, nutritious feedings 

Very small transfusions 

None or later iron and transfusions 

Coagulants, blood, vitamins 

Mineral oil and oil enemos (4th day). 


ROUTINE IN GASTRIC HEMORRHAGE CASES 

1. Treat Shock by rest, wmrmth and morphine 
(latter only if required) . 


2. Quiet Apprehension, do not awaken. Keep bed 
in quiet location. 

3. Treat Bleeding Area: Order Ga.stric Hemor- 
rhage Diet and nothing else by mouth. 

4. Type and match blood for transfusion. No 
transfusion in first ten days except for air hunger or 
very weak pulse. Then only 180 to 200 cc. 

5. Special charting for blood pressure and feed- 
ings. 

6. Blood count every 2 days. Jlarked anemia may 

require transfusion after ten days and iron after 
meals. ..v[ 

7. Blood Coagulation tests. Coagulation and bleed- 
ing time, platelet count, prothrombin — ^repetition and 
treatment as indicated. 

8. Blood Chemistry (Urea Nitrogen particularly) 
on admission and at two day internals until normal. 

9. Test all stools for occult blood until this disap- 
pears. 

10. If no defecation : Mineral oil, yi ounce each 
night, beginning second night. Retention oil enema 
on fourth day and each night thereafter, if required. 

TO BE AVOIDED 

1. Ice: Externally, increases shock. Internally, 
stimulates gastric circulation. 

2. Parenteral fluids: Increase blood volume and 
pressure — cause more bleeding. N. B. Small trans- 
fusions may be required in severe anoxemia. See 
Routine. 

3. Stimulants (digitalis, adrenalin, etc.) : Tend to 
increase bleeding. Only used in dire emergency. 

4. Alkalies: Stimulate secretion. Irritate bleeding 
area. 

5. Excitement or Worry: Incre.ase shock and re- 
action may increase bleeding. 

6. Examinations, manipulations or treatments, ex- 
cept as absolutely necessaiy, especially in first few 
d.ays. 

In closing I wish to thank my associate. Dr. S. C. 
Franco, for his valu.able aid in gathering the statistics 
presented, to Dr. J. C. LaDue, a former interne, who per- 
mitted me to incorporate statistics he obtained from our 
hospital records, and which he will shortly present at the 
American Medical Association meeting in St. Louis, and 
to Dr. S. B. Thomas of Brookljm, for permission to use 
operative statistics from a paper he read but did not 
publish. 
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H EIMATEMESIS or melena, or both, are reliable 
evidence of gross hemorrhage from the upper 
portion of the gastro-intestinal tract, which may be 
due to a variety of causes. When such hemorrhage is 
associated with a history of upper abdominal pain or 
discomfort related to the digestive cycle and with 
other digestive disturbances, one logically assumes the 
presence of some type of intrinsic lesion of the 
stomach or duodenum until proved otherwise. Every 
now and then one sees patients whose sole complaint 
is the vomiting of blood and the passing of tarry 
stools, singly or repeatedly, and of varying degrees of 
severity. Such patients have never experienced pain, 
discomfort or indigestion. What are the circumstances 
that give rise to such a state of affairs, and to what 
e.xtent do gastro-duodenal lesions, so-called silent, con- 
cealed or asymptomatic lesions, play a role? 

DUODENAL ULCER AND DUODENITIS 

For a number of years we have been cognizant of 
the fact that hemorrhage may be the sole manifesta- 
tion of chronic duodenal ulcer, or of chronic duo- 
denitis. As the former is the commonest gross lesion 
of the upper portion of the digestive tract encountered 
in American medical practice, such a manifestation is 
of great clinical import and interest. 

The incidence of hemorrhage associated with other- 
wise asymptomatic duodenal ulcer or duodenitis was 
determined on the basis of a study of 1089 verified 
cases. In seventeen cases, or 1.5 per cent, hemorrhage 
was the sole sign of the lesion. In another twenty-four 
cases, or 2.2 per cent, in addition to hemorrhage, a 
history of vague or mild digestive disturbances elicited 
only on repeated questioning, was recorded. Thus, in 
a total of 3.7 per cent of the cases, painless hemor- 
rhage constituted the outstanding, almost exclusive, 
manifestation of the ulcer. Considering the fact that 
only 20 per cent of duodenal ulcers give rise to gross 
hemorrhage, these figures are of interest because they 
indicate that hemorrhage is a painless, almost ex- 
clusive feature in 18.5 per cent of the cases of bleeding 
ulcers. There was another group of fifteen cases in 
which hemorrhage was the initial sign, and in which, 
after an otherwise sj-mptomless period of variable 
duration of months to years, the chai’aqteristic pain 
and digestive disturbances eventually made their ap- 
pearance. 

It is obrtous that hematemesis or melena, or both, 
can be the sole expression of a duodenal ulcer or its 
equivalent. It follows that if hematemesis or melena 
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can be the sole expression of an ulcer of the duodenum, 
it also can be that of any ulceration of the digestive 
tract, acute, subacute or chronic, situated anywhere 
between the lower half of the esophagus and the lower 
portion of the ileum. Even such a rare lesion as a 
diverticulum of the stomach may manifest itself in 
this way in view of the reports of Sutherland (1), and 
Brown and Priestley (2). The frequency with which 
painless hemorrhage occurs in cases of chronic gn.stric 
ulcer on the basis of our own material as yet has not 
been determined. Cases 1 and 2 are illustrative of 
chronic duodenal ulcer and chronic duodenitis, re- 
spectively. 

Case 1. A woman, forty-nine years of age, registered at 
The Mayo Clinic February 1, 1938. In 19.32, without 
provocation, she had experienced a sudden attack of 
nausea, profuse hematemesis, shock and syncope and there- 
after passed tarry stools for a period of ten days. She had 
experienced a similar attack in 193C, Again, on January 
15, 1938, she had noticed tarry stools and weakness for 
five days. At no time did she experience any epigastric 
pain or indigestion. The results of physical examination 
were essentially negative. The patient was of nervous 
temperament and hypersensitive. Gastric intubation was 
not done because of the recent hemorrhage. Roentgenologic 
examination of the stomach and duodenum discloised de- 
formity of the duodenal cap characteristic of chronic duo- 
denal ulcer. In the absence of pain and other compli- 
cations, medical treatment was recommended. The patient 
had enjoyed good health up to the time of our last report 
from her in March, 1939. 

Case 2. A man, twenty years of ago, registered at The 
Mayo Clinic, March 9, 1937. At irregular intervals since 
February, 1931, he had experienced attacks of melena, 
twice associated with moderate hematemesis, which in 
turn caused anemia and prostration. His most severe at- 
tack occurred in October, 193C. Intense social activities, 
such as fraternity “rushing” parties, provoked bleeding. 
He had never experienced pain or indigestion, Analy.ois of 
the gastric contents revealed C4 clinical units of free 
hydrochloric acid. Roentgenologic examination of the 
stomach and duodenum disclosed bulbar irregularity and 
irritability characteristic of duodenitis. Medical treatment 
was carried out. The patient was enjoying good health in 
March, 1939, when he was heard from last. 

Of importance equal to, if not greater than, gastric 
or duodenal ulcer and gastric carcinoma as the cause 
of painless hemorrhage is chronic gastritis, benign 
tumor of the stomach, .splenic anemia, biliary cirrhosis 
and certain late postoperative sequelae. Of le.=s im- 
portance because of their comparative infrequency, 
yet of great clinical interest, are para-esophageal 
hernia, ulcer and neoplasms of the small bowel and of 
Meckel’s diverticulum. There remains an indetermi- 
nate group in which it is impossible to ascertain defi- 
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nitely the cause of gastro-enteric hemorrhages, es- 
pecially in the earlier stages of the process, ownng to 
the complete absence of any objective data. As a 
matter of fact, in a considerable percentage of such 
cases, the cause of the hemorrhage may remain un- 
determined even after exploratory operation. In this 
group are not intended to be included those instances 
of silent solitary hemorrhage in which there has not 
been antecedent or subsequent developments. 

CHRONIC GASTRITIS 

The latent subclinical or asymptomatic nature. of 
gastritis in its various forms has been substantiated 
by numerous observers on the basis of pathologic and 
gastroscopic observations. This fact, in addition to the 
high incidence of the disease as reported by competent 
gastroscopists, both in America and abroad, justifies 
the conclusion that chronic superficial and hyper- 
trophic gastritis, if not the most frequent, is one of 
the most frequent causes of painless hematemesis and 
melena. Former statistical data relative to the various 
causes of gastro-enteric hemorrhage are of doubtful 
scientific value because, almost without exception gas- 
tritis as a factor has not been taken into consideration. 
The present tendency in many clinics and hospitals to 
carry out routine gastroscopic examination in all un- 
explained cases of gross hemorrhage has been a reve- 
lation in many ways but especially in the elucidation 
of the important role that superficial inflammatory 
mucosal lesions play in gross bleeding from the upper 
portion of the digestive tract. Recent gastroscopic ex- 
aminations have demonstrated the fact that chronic 
duodenal ulcer is frequently accompanied by such 
superficial inflammatory lesions, as well as by simple 
erosion and submucosal hemorrhages and that the 
source of the bleeding usually attributed to the ulcer, 
on the contrary, is often found to be due to the super- 
ficial inflammatory lesions, , simple erosion or sub- 
mucosal hemorrhages. 

Case S. A man, thirty-two years of age, registered at 
The Mayo Clinic January 9, 1939. In 1932 and in 1937 he 
had experienced unexplained seizures of sudden weakness. 
In retrospect, this may have been due to melena, as the 
condition and color of the stools were not observed at that 
time. In February, 1938, the patient had experienced a 
similar attack, 'nith vomiting of coffee-ground material. 
At that time, he had observed tarry stools. Again, in De- 
cember, 1938, he had had an attack of melena and pros- 
tration, and three days later, hematemesis and melena, 
resulting in shock. The concentration of hemoglobin was 
44 per cent. He had not experienced epigastric pain or 
indigestion at any time. Repeated roentgenologic exami- 
nations of the stomach and duodenum gave negative re- 
sults. Gastroscopic examination disclosed a definite hyper- 
trophic gastritis of the fundus. The tonsils were definitely 
infected and were removed in the hope that this infection 
was the source of the patient’s difficulty. 

BENIGN TUMOR 

A paucity of symptoms and a great tendency toward 
bleeding is characteristic of the majority of benign 
tumors of the stomach. On that account this possi- 
bility should be excluded in every case of painless 
hemorrhage, or of obscure anemia that results from 
long continued occult bleeding. These lesions are not 
as infrequent as previously was supposed. Already 176 
surgically verified cases of benign gastric tumor have 
come under our observation, exclusive of those found 


at necropsy when death was due to other causes. Im- 
proved roentgenologic technic has made possible roent- 
genoscopic detection of the majority of these tumors, 
even the smaller adenomatous polyps. However, poly- 
poid forms of hypertrophic gastritis, which have much 
in common with polypoid gastric tumors, usually are 
recognizable only on gastroscopic examination. 

SPLENIC ANEMIA AND HEPATIC CIRRHOSIS 

Painless, severe and recurrent hemorrhage and the 
symptoms engendered by severe anemia may be the 
sole complaints of a patient who has splenic or hepatic 
disease, or both. That some members of the profession 
are quick to jump to the conclusion that a hemorrhage 
is the result of a gastro-duo<lenal ulcer, even in the 
absence of symptoms of pain or indigestion, is some- 
times exemplified by the fact that an enlarged spleen 
remains undiscovered until late in the course of the 
disease. Under the circumstances there should be little 
difficulty in making a proper diagnosis. In cases of 
hepatic cirrhosis without obvious increase or decrease 
in the size of the liver and without frank si^s of 
portal hypertension or icterus, considerable difficulty 
may be encountered, especially in the early stages. In 
doubtful cases, tests of hepatic function, roentgeno- 
graphic examination of the lower portion of the 
esophagus for varices, or laparotomy, are usually 
necessary in order to establish the diagnosis. Cases 4 
and 5 are illustrative of this group. Comparatively, 
such lesions fortunately are infrequent causes of 
hemorrhage. Rivers and Wilbur (3), in a review of 
cases of hematemesis encountered in the clinic over a 
period of two years, found that only in about 9 per 
cent of the cases was hemorrhage diagnosed as being 
due to causes e.xtraneous to the gastro-intestinal tract; 
such were principally due to various forms of blood 
dyscrasia, splenic disease and hepatic cirrhosis. 

Case 4. A man, twenty-five years of age, registered at 
the clinic Januaiy 10, 1938, because of “repeated hemor- 
rhages from the stomach and bowels.” In 1934, four years 
previously, he hod experienced his first hemorrhage. This 
was characterized by severe hematemesis on two succes- 
sive days, followed by the passage of tarry stools for six 
days. Although he had not experienced abdominal pain or 
indigestion prior to, during, or since these hemorrhages, 
he was treated at that time for gastric ulcer. Six months 
later he had noticed tarr.v stools for four days. Then, for 
a period of two years, he remained entirely free of hemor- 
rhages. In September, 1936, he had two massive hemor- 
rhages, chiefly hematemesis, which resulted in syncope and 
shock, and repeated transfusions were necessary. In De- 
cember, 1937, he had experienced melena for several days, 
which had been preceded by weakness, and by tachj-cardia 
on exertion. There were no sjTnptoms or signs suggestive 
of hemophilia, purpura haemorrhagica, or other dys- 
crasias. 

Physical examination showed that the spleen was en- 
larged. The patient had been totally unaware of this. The 
spleen extended for four fingerbreadths below the left 
costal margin. The concentration of hemoglobin was 62 
per cent; errtbrocytes numbered 3,510.000 and leukocytes, 
5400, per cubic millimeter of blood. Differential count and 
morphologic examination of a blood smear did not reveal 
significant abnormalities. Roentgenoscopic examination of 
the stomach and duodenum gave essentially negative re- 
sults, but varices were discovered in the lower half of the 
esophagus. Tests of hepatic function and estimation of 
serum bilirubin gave essentially normal results. The van 
den Bergh reaction was indirect. A diagnosis of splenic 
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anomio wth profuse hemorrhages from esophageal varices, 
was made. 

A splenectomy, including ligation of the coronary vein 
and a Talma-JIorison typo of omentopexy, was done in 
January, 1938. This operation was preceded and followed 
by repeated transfusions of blood. The liver, gall bladder, 
stomach and duodenum were examined carefully at the 
time of the operation and were found to be normal. Since 
this operation the patient has enjoyed much better health 
than formerly, but he has had two mild hemorrhages after 
violent physical exertion, against which indiscretion ho 
had been cautioned repeatedly. 

Case S. A man, thirtv-two years of age, first entered 
the clinic January _7, 1935. In November, 1934, ho had ex- 
perienced a sensation of weakness and dizziness and soon 
thereafter had passed tarrj- stools, which recurred on 
three successive days. He stated that he "almost passed 
out.” A month later he had a more severe hemorrhage, 
without syncope; it caused acute anemia and required two 
transfusions of blood. Otherwise,, he had had no com- 
plaints of a gastro-intestinal nature. Except for evidence 
of moderate anemia, the physical examination gave essen- 
tially negative results. The concentration of hemoglobin 
was 70 per cent and crythroc\'tes numbered 3,800,000 per 
cubic millimeter of blood. The platelet count and the 
coagulation time of the venous blood were within normal 
limits. Other laboratory investigations, which included 
roentgenoscopic examination of tlie stomach and duo- 
denum, tests of hepatic function, examination of the feces 
for blood when he was taking a meat-free diet, and exami- 
nation of the esophagus for varices disclosed no abnormal- 
ity. Cholecystographic examination, however, revealed a 
poorly functioning gall bladder. A similar result was ob- 
tained on examination several months prior to entering 
the clinic. Surgical exploration of the gall bladder, liver, 
pancreas and upper portion of the digestive tract was 
recommended but was refused. 

The patient was re-examined at the clinic on June 21, 
1935, because of melena of a week’s duration which oc- 
curred two weeks previouslv. The roentgenologic findings 
were identical with those of the previous January. 

The patient did not come under our observation again 
until after a lapse of four years. In the meantime, ho had 
experienced about twelve more hemorrhages, seven of 
which were massive. Syncope %vas associated with three 
of them. He had been treated on the basis of a duodenal 
ulcer and alimentary allergy, but bleeding had occurred 
during active treatment for both conditions, on various 
occasions. Gastroscopy had been performed bv a gastro- 
scopist of international reputation on six different oc- 
casions up to very recently. The results of these exami- 
nations were essentially negative. Unusual physical and 
mental exertion, exposure to cold, and infections of the 
upper portions of the respiratory tract predisposed defi- 
nitely to bleeding. Evidence of steatorrhea of progressive 
severity has been present for eighteen months. The spleen 
also was found to be enlarged recently. E.xamination at 
this time, at the clinic, disclosed esophageal varices, a high 
grade of retention of bromsulfalein. moderate splenic en- 
largement, an excess of fat in the feces, and a nonfunc- 
tioning gall bladder. Roentgenographie examination of the 
stomach and duodenum gave negative results. The serum 
bilirubin was nothin normal limits but the van den Bergh 
reaction was direct. A diagnosis was made of recurrent 
massive hemorrhage from esophageal varices incident to 
portal cirrhosis, and highly probable, associated chronic 
cholecystitis and chronic pancreatitis. 

LATE POSTOPERATIVE SEQUELAE THAT 
GIVE RISE TO HEMORRHAGE 

Hemorrhage that occurs several months or years 
after an operation for chronic ulcer, especially duo- 
denal ulcer, constitutes one of the most perplexing 
diagnostic and therapeutic problems that the physician 


encounters. Lesions that give ri.se to such hemorrhage 
arc frequently othenvise symptomless by virtue^ of 
certain favorable conditions efTcctcd by the operation, 
or because the le.sions are of a superficial character, 
confined to the mucosa, whether such lesions are local- 
ized or difluse. 

The diagnostic significance of late postoperative 
hemorrhage, whether silent or otherwise, is partly de- 
pendent on whether the original lesion was of the 
bleeding type or not. Hemorrhage that occurs after 
ga,strojejunostomy for hemorrhagic duodenal ulcer 
usually implies that the bleeding had its source in the 
original lesion, as the result of reactivation, whatever 
the cause. Under such circumstances the hemorrhage 
is usually unassociated with any other symptoms, un- 
less a jejunal ulcer also might h.nve developed in the 
meantime. On the other hand, hemorrhage that occurs 
for the first time after gastrojcjuno.stomy or after a 
Billroth II type of operation for a nonhemorrhagic 
duodenal ulcer, is usually indicative of the fonn.'ition 
of a lesion, an ulcer or gastritis, at some site other 
than the original one. Case G, while an unusual one, is 
illustrative of the latter tiTie. Similarly, late hemor- 
rhage that occurs after any operation in which the 
original ulcer was removed, implies the formation of 
a new ulcer, the presence originally of multiple ulcers, 
one or more of which was overlooked, or postoperative 
gastritis. As roentgenologic diagnosis of postoperative 
lesions which may give ri.se to hemorrhage is often 
very difficult, gastroscopic examination always should 
be carried out whenever there is any reasonable doubt 
about the diagnosis. 

Case C. A boy, seventeen years of age, first entered the 
clinic on January 9, 1928. He had had a gastrojejunostomy 
for congenital pyloric stenosis, elsewhere, in 1911, when 
only five weeks old. In May, 192G, fifteen years later, he 
had o.xperienccd a sudden collapse and anemia. In August, 
1920, he had had massive hematemesis and melena, 
followed by sjTicopo. At that time the concentration of 
hemoglobin was 25 per cent (Dare). Analysis of the 
gastric contents showed an absence of free hydrochloric 
acid, and roentgenographie examination of the stomach, 
the stoma and the duodenum did not reveal any abnormal- 
ity. The diagnosis was late postoperative gastro-cntcric 
hemorrhage of undetermined origin. On his return homo, 
a local surgeon submitted the patient to operation, at 
which time he performed a Billroth II type of pylorectomy 
(January, 1928). The patient con.sultcd us again on June 
3, 1935, because of recurrent attacks of severe melena, 
which had been present periodically since 1930. Roont- 
genoscopic examination of the stomach and anastomotic 
region after resection showed nothing abnormal. However, 
operation was advised and on June 17, 1935, the operation 
was performed at the clinic and cystic poLTioid hyper- 
plasia of the mucosa of the stoma was found. The gastro- 
jejunostomy was disconnected, the peri-anastomotic tissues 
were excised and an end-to-side anastomosis of the 
stomach and duodenum was done. The patient has en- 
joyed good health since the operation. 

DIAPHRAGMATIC HERNIA 
A number of obseiwers, notably Gardner (4) and 
Bock and his associates (5), have pointed out that dia- 
phragmatic hernia may be the cause of gross gastric 
hemorrhage or of secondary anemia of varying de- 
grees of severity. One of our patients, who was 
eventually found to have such a hernia complained 
only of dyspnea and of edema of the lower extremities, 
which were the direct result of severe secondary 
anemia of which the patient was unaware. The bleed- 
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in}? is usually attributed to venous cotu'cstion of the 
gastric mucosa caused by compression of the stomncli 
by the diaphragmatic muscles. Harrington (0), who 
lias repaired surgically many of these hernia,s, ha.s 
been of the opinion that the bleeding has its origin in 
traumatic erosion or ulcer of the mucous membrane 
caused by the forceful pre.ssuro exerted during the 
uttack.s of vomiting, on the largo, distorted and con- 
gested stomach, and by the trauma caused by the 
hernial ring as the stomach i.s forceil in and out of 
this opening. This erosion may he superfici.al, or in 
case.s of long standing, may become definitely ulcer- 
ated from repeated trauma. Iteduction and repair of 
the hernia results in iirompl he;ding of the Iranma- 
tized mucou.s membrane ami ee.'isation of hemorrbage.s. 

L'LCKlt OH Ni:0!H,ASM.S OF THE SMALH 
nOWEL 

ricer or neoplasms of the small bowel, admittedly 
rare, or uleer in a Meckel’s diverticulum, may give rk'^e 
to painless melena. In all obscure cases of liemorrhag’e, 
it is important to examine the small Unvel nieiitgeil- 
ologically even in the absence of pain or oli‘‘triictive 
symiitom.s. if the invc.stigations up to that time have 
failed to cli.sflose any le.sion in tlie .‘•tomaeh or duo- 
denum. itecurrent melena of children or young adults, 
without gastric disturbance.s, nlw.'iy.s .should rai.se the 
su.spieioii that a bleeding intestinal le.sion is pre.sent, 
especially an ulcer of a Meckel'.s diverticulum. A 
history of hemateme.sis would e.xcludc the presence of 
a le.sion below the level of the <liURlemim or duixietio- 
jejunal angle. Ease 7 i.s an e.xamplo of a ".silent" blertl- 
ing tumor of the small intestine. 

('f/ci- r. .\ m.sn, forty-three ye.ars of n};c, entena! the 
clinic January 1", tOJP. For three and a half .venr.s prior 
to till-', he hail complained of almost daily b<'lching and 
mill! heart Inirn, the latter appearing .soon after meals. 
In liCili, he h.ad e.xpcik'nccd an attack of tiaii'oa ami proj- 
tiation. followed by melena In forty-eight hour.s. Tlie 
latter pcr.sistcii for a period of eight dny.s. .Melena re- 
curred in Juno, September and Hecember, ll'Hs. Hr had 
experienced vague gastro-infe.slinal di.'lurbanccs, wbich 
were relieved by a bland diet and nnlarids. lloentgcr.ologic 
examination disclosed a crescentic defect of the upper 
portion of the jejunum, clinracloristic of submucosal 
leiomyoma. There were also signs of ulceration of the 
central iiortion of the tumor. On I’ebruary •!, I'.h’tP, a 
partial jejunoctomy wa.s done for a leiomyoma that 
measured I by I by .'! cm., with a region of ulo'ration of 
overlying mucosa •! mm. in diameter. The jintient had an 
uneventful convale.scencc. 

UNDETERMINED CAUSES 

A con.stanl chnllcngo and .source of humility nrc 
tiiose instances of gro.ss hemorrhage coming under 
our puniew from time to time in whicli it is im- 
pos.siblc to detcnninc sali.sfactorily the cause of the 
condition. In the prc.sence of ptiin tind other di.sturb- 
ance.s strongly siiggc.stivo of ulcer, gro.s.s hemorrlmge 
would point strongly to organic disease, in all likeli- 
hood. an ulcer or gastritis, in spite of the nb.«cncc of 
roentgenologic evidence of a lesion. Berkninn (7), in 
a study of case.s of concealed gastro-iiitestinal hemor- 
rhage encountered in the clinic, has been of the 
opinion that the largest mimlier of cases of une.v- 
plaincd hemorrhage is duo to duadou.nl ulcer or regions 
of duodenitis. Of eighteen patient.s who liad e.x- 
porionced hemorrhage of undetermined origin, who 
underwent e.xploratory oiicration in the clinic. Berk- 


man (8) reported that the c.au.se of the hemorrhage 
wa.s determined in ten. .veven had dnodeiml ulcer.-, one 
ns.soeiated ■with ga.stric ulcer, one had a fihrosarcr.ma 
in a Meckel’s diverticulum, one Iiad an annular c.arci- 
noma of the upper p:irt of the jejunum, and one had a 
cpiestionahly malign.'int le.-don on the l(-:.-.< r curvature 
of the stomach. Infreipiently. carcinoma of the 
ampulla of Vater {,« re.^wnsihle for ob.»cure in"tancf<: 
Ilf melena. 

In the comidete absence of pain or dy.ipcptic symp- 
toms, .'Uperficial ero,‘<ion“, ncule ulcer.-, focal or diffu-e 
gastritis, or causes extraneou- to the stomach or duo- 
denum. a.s illustrated by ea-e.s •*. and 5, would play a 
probable role. It i.s na-onable to as-ume that ra' tro- 
.scopie exarnin.atioii. underi.aken soon after .i himor- 
rhage has oerurnsl, mU'lif .supply information that 
winild he lacking lati-r, owing to tl;e evar.e-cvr.t mature 
of some of till' fuperl'ici.a! muco-aal lesion- which can 
give rise to hemorrhage. It would not lx* the in'tter 
part of wi.-dom to urge .-urgical exploration in ca.m-: 
in which lesion- .are paitihw.s In order to e.st.ab'.ish .a 
di.atnio-is. un!e."S there w.a- a reason.ab'e thnal of 
malignancy, or nnlv'.s the hernorrhaires were excessive 
and recnrrixl at frequent Inter.aaD. Under any circum- 
stance. it i.s issi’iitial that p.atient.s who .’njtTer from 
bleeding of umh'termin.able cau<e he kept under obser- 
vation. a- lievi lopnient.s of .a S.angihle mature often take 
plaee sooner or later. It wn- pointtd oat early in this 
article that hemorrhage may be the initi.al sign of 
duiKlenal ulcer monthn or years Iwfore other character- 
istic Mihjective .symptoms or objective sigus api'O.ar. 

Disorder.- of mi talK'lisni. love.ml.as and avitaminosis. 
fre<|Uently diniciilt of nvognition .and .appnvi.s.al. at 
timi-s mu-t l«‘ important etioh'gic f.actors in ob-curfi 
inst.ance.s of heni"rrhnge. In nvent year- v.arious 
writers have .a.scriln'd to dt ficiency of Vimmin C .a 
significant role, not only in c.ase.s of ulcer bat es- 
pecially in ihoa' of hetnorrb.agic ulcer. Numerous 
.studic.s ill nutrition h.ave .shown th.at in sub-clinic.al 
.states. Vitamin D deficiency is very prevalent. Hohi- 
smith and Kllinger (PU on the hasp: of their studic.s. 
have urged caution before attributing to .ascorbic acid 
the role of an eliologic factor in any ji.athologic st.ate. 
They are of the opinion that such depletion of the 
Vitamin C contaiiu'd in the ti.ssur.s may l.ie only .a con- 
comilant finding nr .a re.-ult nither than a c.an.'e of the 
disc.a.sc under con.aider.atiom Although vitamin de- 
ficiency tnay play an important role in c.apiliary hliHsl- 
ing. I doubt Hint it has any imi'ortance in bloixling 
which is the re.-uU of .arterial arrosion. 

Absence of pain in the.se e.ase.s of hemorrhage, from 
one cause nr nnnllier, naturally niise.s the (juc.stion of 
individual sensitivity. Determin.ation of the degree of 
sensitivene.s.s to pain by Uibman’s (10\ simple mcthoil 
was not done jaiutinely in the e.ase.s under consider- 
ation. .so that definite eonrhi.sion.s from thi.s standiniint 
cannot be drawn. Crohn’.- (n’t observations in cases 
of g.a.-tric and duodenal jilccr led him to believe that 
in.sensitivo individuals may experience the nio.sf severe 
complic.alions because stich per.sons aro deprived of 
one of the Tno.st important of nature’s defense mechnii. 
i.sms, that is, the ability to feel and to renet to viscer.al 
pain. In his group of case,- of ulcer complicated by 
honiorriiage. .10.8 per cent were comjinralively in.sen.si- 
tive. in contrast to a normal of 32 per cent. To wh.at 
extent we have been derelict in this re.spect is de- 
b.at.ah!e, bccau.se the validity of Ijibmnn’.s pniecdure 
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still awaits general acceptance and confirmation. Other 
factors bearing on individual sensitivity to visceral 
pain undoubtedly also play an important role, if not a 
dominant one, such as the nature of the underlying 
lesion, the depth of the lesion, the nature and de- 
gree of the resulting visceral dysfunction, and the ex- 
tent of direct involvement of nerves or peritoneal 
structui'es. For example, one would not anticipate pain 
in cases of uncomplicated hepatic or splenic disease. 
Superficial lesions, such as those comprising the gas- 
tritides, frequently are painless. The paucity of 
symptoms in association with benign tumor can be 
attributed to the absence or paucity of gastric secre- 
toiy, spastic and motor disturbances, as has been 
pointed out by Moore (12). 

SUMMARY 

Silent gastro-intestinal hemorrhage may be caused 
by various lesions that are intrinsic or extrinsic to 
the digestive tract. One of the commonest cau.ses is 
chronic duodenal ulcer, or duodenitis. In 1.5 per cent 
of 1089 verified benign ulcerative or inflammatory 
duodenal lesions, hemorrhage was the solo sign. In 
another 2.2 per cent, or in a total of 3.7 per cent, pain- 
less hemorrhage constituted the outstanding, almost 
exclusive, manifestation of the disease. Painless 
hemorrhage may be the initial sign of a duodenal 
ulcer, occurring months or years before the usual 
symptoms are manifested. 

Other lesions that frequently give rise to painless 
hemorrhage are chronic gastritis, benign gastric 
tumor, splenic anemia, hepatic cirrhosis, jejunal ulcer, 
gastrojejunitis and postoperative gastritis. Of less im- 
portance, because of their comparative infrequency, 
and yet, of great clinical interest as the cause of silent 
hemorrhage, are para-esophageal hernia, ulcers or 
neoplasms of the small intestine, and ulcer of Jlcckel’s 
diverticulum. 

For patients who are subject to recurrent hemor- 
rhage from time to time, eventual developments may 
be such as to make possible a satisfactory diagnosis 
and the institution of the proper treatment. In some 
instances, the cause of the hemorrhage is not ascer- 
tained even after exploratory laparotomy. Whatever 
the cause, whether intrinsic or extrinsic to the di- 
gestive tract, unusual physical or mental stress or 
alcoholic indiscretions predispose to bleeding and 
should be guarded against by the patient. 

MTiether the absence of pain is due to individual 
nonsensitivity or to certain anatomic and physiologic 
factors, such as the depth of the lesion, the degree of 
resulting visceral dysfunction, the e.xtent of direct in- 
volvement of neiwes or peritoneal tissue, or to a combi- 
nation of these factoi’s, has not been definitely de- 
termined. 
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DISCUSSION 

DR. JULIUS FRIEDENWALD (BMllimore) : 1 should 
like to di.sciisK Dr, Androsen's paper. 

There is no problem in therapeutics which will require 
more careful consideration nor cause greater anxiety to 
the clinician than the treatment of persistent or massive 
gastric hemorrhage. It may require the combined 
judgment and effort of both internist and surgeon to de- 
cide upon the best plan of treatment. 

Prophylaetically much can be accomplished. As soon ns 
tar-colored stools are noted, the patient must he eonfmed 
to bed under strict dietetic regulation, until bleeding 
ceases. Only by such precautions can massive hemorrhage 
sometimes be averted. 

IVe are in accord with most of the conclusions arrived 
at by Dr. Andresen. Ever since Clement Jonc.s presented 
his paper in 1921 before this Association, on his obser- 
vations on hematemesis in which ho called attention to the 
beneficial effects of gelatin in this condition, we have 
utilized gelatin mixtures in our clinic in the treatment of 
gastric hemorrhage with most satisfactory results. 

On account of naiisca and vomiting, this may ho the 
only remedy that can be retained for the first day or two 
following the hemorrhage. Aside from the use of morphia 
and absolute rest, a soft diet is given for nine or ten days, 
and gradually enlarged to a regular and balanced diet in 
a manner much like that recommended by Dr. Andresen. 
Transfusions may be required at any time and the 
necessary grouping should be determined at the very be- 
ginning in order to be in readiness should the occasion 
arise. 

In instances of massive hemorrhage with blood counts 
below two million and hemoglobin below 40 per cent, trans- 
fusions have been invaluable. We have found that small 
transfusions of 200 to 250 ce. of blood, repeated, if neces- 
sary, at inten'als of three to five days, have been ex- 
tremely helpful in stimulating blood formation ns well ns 
in controlling hemorrhage. When the stomach is distended 
with food remnants, fluids, or coagulated blood, lavage 
with warm water is a helpful procedure, but in our ex- 
perience should not be resorted to unless considered abso- 
lutely essential. 

We have not observed that the so-called coagulants have 
been of decided help in controlling the hemorrhage in any 
of our cases. 

From our experience we are convinced that blood pres- 
sure readings play a far more important role in the prog- 
nosis of gastric hemorrhage than the low hemoglobin 
readings, although the latter often falls to the low value 
of 35 with subsequent complete recovery. A red cell count 
of two million or less is not unusual. 

A fall in blood pressure to from 80 to 86 systolic with- 
out being followed by a rise, is always an alarming sign. 
A rise, however, is often indicative of a cessation of the 
bleeding. As soon ns hemorrhage has been overcome, iron 
in the form of iron and ammonium citrate should be ad- 
ministered in large dosage, and it is now known that iron 
absorption is far better when alkalinization is omitted. 

As the result of this plan of treatment which in the 
main resembles that of Andresen and even Mculengracht, 
our mortality from gastric hemorrhage has been greatly 
reduced and the need of surgical inteiwontion from this 
cause has fortunately become far less frequent. 

We are certainly indebted to Dr. Andresen for his 
timely and most valuable paper. 

DR. T. GRIER MILLER (Philadelphia) : Mr. President 
and Members of the Association: I shall limit my.sclf 
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3argrely to a discussion of Dr. Biackford*s paper. Ho was 
good enough to send me a copy of it and, tliercfore, at 
some leisure I have been able to consider his and Dr. Cole’.s 
data on the mortality in hemorrhage from peptic ulcer. 
The data have been carefully analyzed, and their prc.sen- 
tation should lead to clearer thinking about this very im- 
portant subject, perhaps to a better selection of cases for 
surgery and eventually to a more satisfactory b.nsis for 
the evaluation of various types of medical therapy. 

Very properly Dr. Blackford has stated his criteria for 
the inclusion of cases in his group. I perhaps should point 
out that his exclusion of those patients who have anasto- 
motic ulcer and of those who Imve moderate degrees of 
hemorrhage tends to increase his mortality. On the other 
hand, I wish to point out that he also excludes patients 
dying of post-operative complications after hemorrhage 
and that such exclusion tends to decrease his mortality 
rate. On that basis I question his right to solve his mor- 
tality for comparison with the data of most other authors. 

As a matter of fact, comparisons of the data from 
various clinics on this subject is e.xcccdingly difTicult, if 
not impossible, not only because of dilTcring objective 
criteria but akso because of varying judgment ns to the 
severity of the hemorrlmgc itself. Dr. Elsoni and I, how- 
ever, during last year carefully reviewed our own and 
others’ data and have reported the results. We found that 
mortality after medical therapy ranged from zero to 25 
per cent; the surgical mortality from 0 to 100 per cent. 
In all wo obtained data on G22G ca.ses of grossly bleeding 
ulcer. Of those that had boon treated medically, 8.7 per 
cent died : 28 per cent of those that had been treated surgi- 
cally. Putting the two groups together, we found that 10 
per cent of all the grossly bleeding ulcer cases had died. 
Dr. Blacliford’s total figure was only 11 per cent, which 
isn’t very different, you see, from the average for all re- 
ported cases. 

I was particularly interested in Dr. Blackford’s refer- 
ences to the age incidence in the mortality from bleeding 
ulcer. As you noted from his chart, ho had no patients die 
under forty-five. Ho had six die after forty-five. He is 
inclined to feel that the mortality is rather negligible 
under the ago of forty-five; so docs Dr. Crohn and so does 
Dr. Allen of Boston. Perhaps they arc all right, but I 
should like to say that in our personal series of only 
sixty-eight eases we had a higher mortality in the patients 
under forty-five, namely, M.G per cent, as against II per 
cent in those patients who were more than forty-five years 
of age. The ages of our six cases under -15 years were 20, 
28, 31, 3t), 44 and 45. 

I should also like to call attention ta the fact that Dr. 
Blackford excluded three cases from his fifty-seven, two 
because they had post-operative complication.s, and one 
because an anastomotic ulcer was present; it happens that 
all those three wore under forty-five years of age. So if 
we had included them, he would have had a 10 iier cent 
mortality under forty-five. 1 wonder if he shouldn’t at 
least have included those patients who died of post-oper- 
ative complications. After all, weren’t those patients oper- 
ated on because they would otherwise have died, and did 
not the complications after operation develop because 
those patients’ general condition was markedly impaired 
as a result of prolonged bleeding'.' If .so, I think they 
should have been included. 

I can’t dispose so readily as Dr. Eustermnn of the vital 
statistics data, but I should like to know about similar 
data from other public health departments. 

DR. SIDNEY PORTIS (Chicago) : I do not wish to 
prolong this discussion but I wish there were a rule of 
thumb by which we could handle all of these cases. The 
patient who intrigues me most is the one who has a 
massive hemorrhage associated with duodenal ulcer. This 
type of hemorrhage is very frequently associated with an 
eroded pancreoduodenal artery, and it should bo suspected 
in a patient who has a known history of duodenal ulcer 


and has a profuse massive exsanguinating hemorrhage. I 
think the sooner that these patients get to the operating 
table the more likely it will be that their lives will be 
saved. 

I have seen enough of this e\’idencc at the necropsy table 
to impress upon me the futility of medic.al treatment in 
trying to control this type of hemorrhage. The only treat- 
ment is immediate surgical intervention with adequate 
transfusions and to ligate the vessel. 

The other point that occurred to me during the course 
of these papers was that in patients with bleeding duo- 
denal ulcer, it is most important during the course of 
medical management, to keep the pylorus in a state of 
partial relaxation, and I think this can be accomplished 
by a sufiicient amount of atropine, which will .allay active 
peristalsis somewhat and tend to permit a more rapid 
healing of the bleeding ulcer. 

DR. J. RUS.SELL VERBRYCKE, Jr. CiVashington, D. 
C.) : Jlr. President; My treatment of ulcer is very much 
like niy politics. I am a hidebound conservative. I had an 
occasion to look over the records just before I left, and I 
have one slide I should like to have shown while I am 
making these several remarks. 

I don’t believe th.at the age incidence is as important .as 
the diseases which naturally come with age; for inst.ance, 
in looking over the mortality rate, I find that massive 
hemorrhage, not just gross hemorrhage, gave us a mor- 
talilv rale of ,3.1 per cent from ulcer, but when all m.a.'sivc 
hemorrhages were included, that is, cirrhosis, cancer, 
syphilis, we went to 11. ft per cent; in other words, onr 
mortality rate from conditions which were not ulcer, is 
over three times that of \ilccr cases. 

I agree with the statement that the vital statistics are 
not very helpful, and I believe that many of the cases of 
hemorrhage reported ns being due to ulcer svithoul any 
.studies having been made before the patient died, were 
probably not ulcer at all. 

There are sevcr.al statements that I want to make here. 
The first is about the time for operation, time for oper- 
ation if the patient is seen not to be getting well under 
medical treatment. If that is true, the time for operation 
is after his respirations have censed, because it doesn’t 
make any difTcrence if the patient gets pr.actically pulse- 
less. That is part of the re.ason for the hemorrhage stop- 
ping, and the main thing is not to got panicky, no nmtter 
how bad the patient gets, and not to rush from one thing 
to another. 

The same thing can bo said about transfusion.s. I s.iy 
“never transfuse,” that is, during the active treatment of 
the nicer. Never add water. A patient may be dehydrateel 
but don't pay any attention to that during the acute stage. 

If anything has to be done, certainly small hypodermo- 
clyses are better than anything else, but no transfusion 
and no intravenouses of any kind. 

Dr. Andresen doesn’t like ice. I use ice and still stick 
to it. I can find fault with him — I don’t like the iron in 
the stomach. I think probahly one would irritate ns much 
ns the other, that is if either does harm. I would prefer 
to give my iron later on with hypodermics rather than 
introduce it into the stomach. 

I noticed that our highest mortality came from post- 
operative marginal ulcers, from ulcer with cancer, cancer 
and syphilis, cancer with obstructions, plain cancer, cir- 
rho.sis, and Banti’s. 

DR. RALPH C. BROWN (Chicago) : I should like to 
add my voice to the conservatism Dr. Verbrycko has just 
expressed and also note certain factors which I feel 
greatly influence the prognosis ns well ns the treatment 
of massive hemorrhage in peptic ulcer. 

We ai-o all influenced by the personal experience we 
have had when it comes to forming an opinion ns to how 
likely a given patient is to die and what to do about it, 
and as I look back over the years I find that when faced 
with the emergency of a serious hemorrhage, I have 
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anxiety as to the outcome in only two Rroupa o£ eases, 
namely, massive hemorrhage in the older individual who 
shows evidences of a marked dc^^rce of arteriosclerosis 
and the far larger group of cases in which the history of 
pain during the midnight hours indicates the presence of 
pyloric obstruction with continued gastric secretion or the 
continued night secretion which may accompany a large, 
chronic, deep-seated gastric ulcer. 

With the massive hemorrhage patient lying before one 
the immediate objective is, of course, clot* formation, but 
a blood clot is just as readily digested by gastric juice as 
egg albumen. The patient with no pyloric obstruction or 
continued secretion and with fairly good arteries may very 
well be left alone and nine times out of ton nothing 
further will happen to him. But no matter how effective 
the daytime management may be, if the forming blood 
clot is e.xpoEcd to the digestive action of an excessive con- 
tinued night secretion, the presence of which may be de- 
termined by aspirating with a Rehfuss tube, then hemor- 
rhage is extremely likely to recur. 

Therefore my plea is that we should kec)) in mind the 
necessity of recognizing, when possible, the existence of 
pyloric obstruction and continued secretion and of taking 
appropriate measures to safe-guard the patient. The crux 
of the matter is effective acid neutralization, thus pre- 
venting digestion of the clot. Meulengracht achieves his 
low mortality figures by using frequent feedings and 
alkalis. If appropriate measures are also used during the 
night hours os well — and there are various ways in which 
a continued secretion may either be removed or neutralized 
— cessation of hemorrhage is likely to result. After forty- 
eight hours have passed without sign of recurring hemor- 
rhage the patient will bo relatively safe. 

DK. RUDOLF SCHINDLER (Chicago) : I was glad 
that Dr. Eusterman has pointed to the frequency of 
hemorrhage from painless ulcer. We have become aware 
of this fact especially since in the clinic of Dr. Palmer 
wc examine our ulcer patients at very short intervals, 
intervals of two weeks or four weeks, gastroscopically as 
well as at X-ray. We see that the patient comes telling 
that he is feeling fine and we see a recurrence of his ulcer, 
and then, in quite a few cases it has occurred that some 
tveeks later the first painless hemorrhage occurred. 

I remember especially two cases of resected stomach in 
which the patient came back tolling that ho was feeling 
fine and gastroscopicall.v I saw a very definite jnarginal 
ulcer in both cases, and both ca.sos, two or throe weeks 
later, had a gross hemorrhage, and in one of the patients 
a short time later I could see the thrombus in the midst 
of the ulcer and still the patient had no pain. 

I observed three cases of myoma gastroscopicall.v, and 
all three were referred because of gross gastric hemor- 
rhage. 

DR. JOHN L. KANTOR (New York): May I ask a 
question of Dr. Blackford? If every one of the operated 
patients in the older group died, why does he still iccom- 
mend surgery in these older patients? 

DR. FRANKLIN HOLLANDER (New York) : Mr. 
President, I would like to introduce a very academic note 
into this discussion. For the last throe years I have been 
sitting on the sidelines at our hospital and here at the 
nieetings of the Association, listening to discussions on 
hemorrhage with a great deal of interest in this con- 
troversy. 

Not being a medical man myself, I prohabl.v bring a 
little less bias to bear in my analysis of this problem than 
most of you clinicians do, and I have observed this very 
interesting thing: A discussion usually starts out with 
very well defined statistics. I think all three of the papers 
which we are discussing now are statistical. You present 
numbers as evidence of this or that or the other situation. 
Before the discussion has gone along very far, however, 
you are discussing your own clinical impressions on the 
situation. These clinical impressions arise in part from a 


diffuse interpretation of wlint yo\i observe nl the bcKlside. 
a thing about which nobody can argue with you, and 
in part from a non-mathcmaticnl interpretation of the 
numbers which you put down on paper or on your lantern 
.slides. 

It seems to me that a great deal of your dircussion 
would be simplified or made wholly unnoce.ssar}' if you 
took your statistical data more seriously and consulted a 
biomctricinn about your fundamont.sl facts before you at- 
tempted to organize your clinical ideas on the.se questions. 
I am fairly well convinced from my experience at our 
hospital in New York that a great many of the differences 
between groups of dat.i with which you nrc de.sling are 
stati.sticnll.v non-significant for various reasons; that you 
are arguing about differences which do not exist, and 
which appear in your studies only beenuse of error.s in 
what we call sampling. You pick n group of fifteen, or 
twenty five, or maybe even fift.v cases in n particular 
situation. You get a certain numerical measure of ynnr 
clinical result. If, in your own hospital or private practice, 
you wore to pick a similar group of fifty, you might well 
find a markedly different result — oven tliough your worl;- 
ing conditions appeared to be the same. How then ran 
you justify u tompUTisou of youv owu tosuUs with those 
of others, unless they have first been subjected to vigomiis 
statistical scrutiny. To base extensive arguments on such 
differences, without adequate statistical analysis of your 
data, is wasting n good deal of your own time and energy. 

DR. A. F. n. ANDRESEN (Brookl.vn, N. Y.) : In re- 
gard to stntistic-s, I agree entirely with the criticism ex- 
pressed. I dislike statistics because they can so readily Itc 
used to prove anything the speaker desires to prove. 

Much stress has been laid upon the presence of a pro- 
tective mechanism in regard to vitamins. Our observations 
in regard to vitamins are in ngreement with lhe.se findings 
as noted in the body of the paper. As a matter of fact, 
the whole treatment for hcmorrhngc which I have outlined 
is b.n.scd on the fact that nature has provided a protective 
mechanism which acts ns soon as nn ulcer begins to bleed 
and whicb must not bo interfered with to get the he.st rc- 
.siilts. I have pointed out that the general weakness, the 
diminished blood volume and reduced blood pressure are 
important factor.s in permitting formation and organi- 
zation of a thrombus in the bleeding vessel and that it is 
unphysiological suddenly to increase blood volume and 
pre.ssuro b.v means of transfusion or other intravenous in- 
jections. Iron medication has been found usually unnoce.s- 
sary because blood regeneration takes place natunilly and 
rapidly without it. Even late transfusions, formerly 
recommended, have been found rarely necessary or of 
value. 

DR. GEORGE B. EUSTERMAN (Roclic.stcr, Minn.): 
This symposium has been an instructive one. Discussion 
relative to treatment can readilv terminate in a “free for 
all" because there is such a difference of opinion ns to 
what constitutes the most effective procedure. Doctor 
Andresen’s method, like anything ho ndvocate.s, has its 
excellent points. The majority of the reports bearing on 
the results of the Jlculcngraclit regimen or its modifi- 
cations, are highly favorable to it, yet some discriminating 
clinicians are not ready to accept it and in fact feel that 
it is contraindicated under certain circum.stances. 

Knonang Doctor Hollander as I do, I feel sure that he 
did not mean to give the impression that statistics arc 
useless and misleading. When scicntificall.v compiled they 
arc essential to medical progress. Vt'e have ourselves ap- 
preciated the importance of a full time statistician. The 
necessity for .scientific .statistical survej’s is seen with 
reference to the subject under discussion. Data bearing 
on mortality from gastro-enteric hemorrhage are in a 
hopeless muddle, as you all Icnow. This i.s largely due to 
the fact that calculations are based on all degrees and 
types of bleeding. A start in the right direction can be 
made by confining our observations to individuals who had 
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massive hemorrhage, the criteria for which have just been 
laid down by Doctor Blackford. 

DR. JOHN M. BLACKFORD (Seattle— Closing) : The 
discussion of the value of vital statistics has interested 
me much, because I am fully aware of the difficulties one 
may get into in the interpretation of statistics. 

In replying to Dr. Eusterman’s remarks, I would state 
that I agree with him fully in principle. Nevertheless, I 
must state again that the clinical records of these 55 
deaths taken from the Bureau of Vital Statistics were re- 
viewed by us almost as carefully as we might have re- 
viewed the records of Dr. Eusterman himself. If I had 
gone back to Dr. Eusterman’s records of such cases as I 
did in the instances taken from Vital Statistics, I would 
feel that I had approximately accurate and final infor- 
mation. It would make little difference where the cases 
came from if the records were fairly complete; for hospital 
records, whether from Seattle or from Rochester, must be 
more or less accurate: — 50 of our 55 patients I'ccorded in 
Vital Statistics died in hospitals. 

We happen to have in Seattle three excellent patholo- 
gists who did postmortem examinations on 43 per cent of 
the Vital Statistics cases. I think this audience knows 
fully about the limits of clinical error in the diagnosis of 
the source of gastric hemorrhage; you know that with a 
clinical diagnosis of ulcer various authors estimate the 
error between 10 and 20 per cent. Certainly the maximum 
error in our cases should not be over 10 per cent, if 20 
per cent is the maximum error, for the autopsy findings 
must be accepted in the 23 cases in which autopsy was 
done. 

In 61 patients included in our series taken from Vital 
Statistics, chronic peptic ulcer was the only lesion; 49 of 
the 61 died above the age of 45 years. That ratio, whether 


taken from vital statistics or from the Mayo Clinic or 
from Seattle, should be the same. We have shown by tabu- 
lation of all cases that the distribution by age is as stated. 

Dr. Miller remarked on the larger mortality he has 
found in younger patients studied from Rhiladelphia 
records. I would strongly suspect that he has Included 
surgical with his medical mortality, and that somewhere 
in Philadelphia we may have some surgical enthusiasts 
operating upon younger patients for massive hemorrhage. 

Dr. Knntor has asked for the reason for operation. I 
apologetically stated that we had operated on some 
younger patients; and then remarked that we had lost 
two older patients following operation. The patients oper- 
ated upon in our vital statistics series were all in the 
older group, and all were operated upon after waiting 
from one to three weeks. Such delay, in our experience 
(based on vital statistics experience and our own hospital 
experience) has been almost always fatal. 

1 feel most emphatically that the evidence shows that 
massive gastric hemorrhage from peptic ulcer occurring 
between the ages of 50 and 70 carries a mortality rate of 
approximately 30 per cent; or if the mortality percentage 
is based on all active gross hemorrhage from peptic ulcer 
in this older group, then the figure is approximately 15 
per cent. Many of these fatalities should be spared by 
proper surgerj-. It seems to me that the tragedy of a 
massive hemorrhage from peptic ulcer in a person be- 
tween 50 and 70 years of ago must be compared with that 
of the hemorrhage from a ruptured liver or spleen. Serious 
hemorrhage from any of these sources seems to me an 
indication for explorntorj- operation, dertainly delay for 
many days after great loss of blood and then operation 
has resulted in terrific mortality. If operation is to be 
considered it should be done promptly after transfusion. 
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A ny discussion of the diseases of the gastro-intesti- 
nal tract obviously centers about methods of 
treatment for the condition whether for functional or 
organic disease. Any method of management may be 
directed toward correction of altered physiologic or 
actual pathologic changes. The treatment of such 
recognized alterations from the normal, whether 
medical or surgical in their application, has been with 
few exceptions, accurately established and practiced 
by gastro-enterologists and surgeons. However, some 
pathologic processes have proved to be peculiarly un- 
suited to any form of direct attack such as surgery, 
principally because of poor results and because of the 
high mortality attendant upon any attempt at surgical 
management. Within the past few years the surgical 
treatment of such lesions of the gastro-intestinal tract 
heretofore considered inoperable has been made 
possible by virtue of improvements in surgical technic 
and of improvements in anesthesia. Certain highly 
technical operations designed for such problems have 
become justifiable because of an increasingly high 

*Rcnd before the American Gastro-Enterolopical Society, Atlantic City, 
May 1 and 2, 1939. 
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percentage of successful results and because of the 
lowered operative risk. Such surgical procedures to 
be justifiable, then, must be so planned and e.xecuted 
that one may offer the patient a better than reasonable 
chance of relief of distress, a distinct possibility of 
cure or at least a prospect of prolongation of life with- 
out disturbing gastro-enterologic symptoms and, above 
all, without prohibitive operative risk. 

We will discuss in this paper some of the advances 
made in the surgical management of certain lesions of 
the gastro-intestinal tract. We wish to include in this 
group a plan for the management of large gastro- 
jejunocolic fistulas, the problem of total gastrectomy 
for malignancy of the stomach, a method of resection 
for carcinoma of the lower end of the esophagus, to- 
gether with some unusual sui'gical problems of the 
duodenum and jejunum.' 

It is unnecessary to point out that such highly 
technical surgical procedures require not only con- 
siderable e.xperience and technical ability on the part 
of the surgeon but also the collaboration of a skilled 
internist in the selection of cases. Boldness and skill 
must be tempered by sound judgment on the part of 
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Fig’. 1. Gastrojejunocolic fistula. Jlethod of surgical 
management, first stage of operation. Terminal ileum is 
divided and ends of bowel closed by inverting sutures. A 
lateral anastomosis is made between proximal loop of di- 
vided ileum and a portion of the colon distal to fistulous 
communication. The shaded area of stomach and intestine 
illustrates portion to be resected at second stage. Insert 
shows relationship of fistula to stomach, jejunum and 
colon. 

both internist and surgeon and results must certainly 
justify the selection of cases. Rash surgery can hope 
only to discredit both and cannot be too vigorously 
condemned. 

One of the most serious complications of gastro- 
jejunostomy has been the occurrence of gastrojejuno- 
colic fistula. This lesion commonly follows the develop- 
ment of a jejunal ulcer at the site of the gastro-enter- 
ostomy stoma. The ulcer erodes and finally perforates 
into the adjacent transverse colon, producing a fistula 
leading from the colon into the jejunum and stomach. 
JIany technical procedures have been proposed and 
performed to deal with such a fistula but all have been 
accompanied by an unduly high mortality because of 
the considerable risk of peritonitis from opening into 
a transverse colon filled with highly infective liquid 
contents. One of the most frequently employed 
methods of surgical management has been lysis of the 
fistulous tract, that is. to remove the tract and to re- 
store normal gastro-intestinal continuity. This pro- 
cedure not only carries wdth it the grave possibility 
of peritonitis but also, with restoration of normal 
gastro-duodenal continuity, reactivation of an old duo- 
denal ulcer frequently occurs, the control of which still 
presents a serious problem. 

The ideal surgical procedure, then, should include 
removal of the fistula as well as high resection of the 
stomach for conti-ol of the primary lesion, that is, the 
peptic ulcer which marked the beginning of the 
patient's difficulty. With this idea in mind, we have 
recently successfully employed a method embodying 
the safe removal of the fistulous tract together with 
high resection of the stomach. The operation has been 
performed in stages, with an interval of two weeks 
between stages. The first procedure consisted of di- 
vision of the terminal ileum 6 inches from the cecum 
with closure by inversion of the ends of the proximal 


and distal loops of ileum. An ilcocolo^-tomy, employing 
a lateral anastomosis is then made between the proxi- 
mal end of the divided ileum and the fransver.se colon 
distal to the fistulou.s opening (Fig. 1). The purpo’e 
of this procedure is to permit emptying of the con- 
tents of the small bowel into the colon beyond the 
fistulous opening, reducing thus the colonic contents 
regurgitating into the stomach and at the same time 
establishing the fecal stream so that the colon with 
its contained fistula, jejunum and stomach may be rc- 
.sected in one block, thus avoiding peritone.al confami- 
n.ation. 

Two weeks later a resection of the cecum with the 
small part of attached ileum, the ascending and trans- 
verse colon to a point beyond the fistulous communi- 
cation, is carried out. Combined with thi.s, high re- 
section of the stomach is done and at the same time 
the aiTected jejunal loop is resected and an end-to-end 
anastomosis is made to reestablish jejunal continuity. 
These involved viscera are removed in one block with- 
out separating them. After resection of the stomach, 
the jejunal loop distal to this anastomosis is employed 
to form the gastrojejunal anastomosis (Fig. 2). The 
postoperative course has proved to be extremely un- 
eventful; the patient improves i-apidly and without the 
grave risk of a fatal peritonitis. We believe two 
factors influence the safety of such a method of surgi- 
cal management; first, the change in the contents of 



Fig. 2. Gastrojejunocolic fistula; second stage of oper- 
ation; operation completed. Right colon and transverse 
colon to a point beyond fistulous tract are resected. In- 
volved jejunum is excised and end-to-end anastomosis of 
jejunum is done. A high resection of stomach of the 
Hofmeister type completes the operation. The involved 
viscera are removed in one block. 
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the transverse colon, resulting from sidetracking of 
the fecal current, thereby reducing the opportunity 
for peritonitis, and second, the production in the peri- 
toneal cavity of a certain degree of immunity to colon 
organisms by the first operation. The second stage 
which may be an extensive procedure is not an insur- 
mountable operation and can be performed without 
gross contamination of the peritoneal cavity, which is 
certain to occur if a functioning large bowel is opened 
as it must be in separating the jejunum or stomach 
from the colon by any plan which attempts to close 
the fistula into the colon by direct approach to it. 


to the splenic flexure and then rapidly filled the stomach. 

Operation was advised and carried out in two stages. 
The first stage of the procedure was performed through 
a right rectus incision at which time the terminal ileum 
was divided 6 inches from the cecum. The ends of the 
ileum were closed by inversion and a lateral anastomosis 
was made between the proximal end of the divided ileum 
and the descending colon. Convalescence from the first 
operation was uninterrupted. Two weeks later, through 
a high left rectus incision, the right part of the colon and 
transverse colon to a point well past the fistula were re- 
sected. The loop' of involved jejunum was then resected 
and an end-to-end anastomosis of jejunum was done. The 
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Fig. 3. Gastrojejunocolic fistula. Roentgen examination one year following operation, a, Roentgenogram of 
stomach following barium meal shows a gastric stump, one-fifth the size of the normal stomach. There is a 
good functioning stoma and little dilatation of the jejunum, b. Roentgenogram following barium enema. Barium 
is seen in the loops of ileum and the level of the ileocolic anastomosis is shown. Note that no barium goes beyond 
the splenic flexure of the colon. 


The following case report is an example of the 
surgical management of gastrojejunocolic fistula. 

CASE REPORT 

A man, aged forty-three j'cars, was first admitted to 
the clinic March 28, 1938, complaining of diarrhea and 
abdom.inal pain. He gave a history of acute perforation 
of a duodenal ulcer in 1918; gastro-enterostomy had been 
done elsewhere in 1929 for the relief of ulcer distress. 
Three years before admission to the clinic diarrhea was 
noted with seven to eight liquid stools daily. In the last 
year with continuation of diarrhea, undigested food was 
noted in the stools. Diarrhea occurred soon after meals. 
He also had some pain in the upper left part of the ab- 
domen. 

Physical examination revealed an essentially normal 
individual with the exception of rather marked under- 
nourishment. A gastrojejunocolic fistula was readily 
demonstrated by fluoroscopic and roentgenologic exami- 
nation ; barium passed readily to a point 4 inches proximal 


operation was completed with removal of four-fifths of the 
stomach and the formation of an anastomosis between the 
jejunum and the resected stomach. 

Convalescence following this extensive procedure was 
entirely uneventful and the abdominal incision healed 
cleanly. The patient was discharged eighteen days after 
the second operation in excellent condition, rvith no dietary 
difficulties on a liberal regime. He was again examined 
one year after operation; he had gained 18 pounds, had 
no abdominal distress and had had no diarrhea (Fig. 3). 

The problem of management of malignant lesions of 
the stomach by surgical measures is admittedly a per- 
plexing one, yet the difllculty arises not so much from 
a technical viewpoint but more frequently as the result 
of delay in submitting patients with gastric lesions to 
operation. Naturally, this is a problem of early diag- 
nosis which may depend upon a number of factors not 
directly under the control of the physician. tVithout 
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Fiff. 4. Linitis plastica. Annulnr filling defect occupies 
the middle two-thirds of the stomach. Peristaltic waves 
are absent and defect is constant. Operation, total gas- 
trectomy. 

question, in recent years the field of gastric surgery 
as pertains to both ulcer and cancer has been greatly 
widened through improvement in technic. Problems of 
greater magnitude are successfully managed and a 
more aggressive attitude toward these lesions is justi- 
fiable upon the basis of results obtained. One need not 
necessarily speak in terms of cure of widespread ma- 
lignant disease of the stomach but rather in terms of 
the alleviation of distress and prolongation of life 
which can be confidently predicted by surgeons ex- 
perienced in gastric surgery. Total ga.stroctomy has 
been performed many times successfully and with 
satisfying results. Life has been prolonged, abdominal 
distress alleviated, with an ever decreasing operative 
risk, as well as in the vast majority of eases, an a.s- 
tonishingly low postoperative morbidity and freedom 
from postoperative distress. 

One must admit that the number of patients upon 
whom a total gastrectomy is justifiable is limited; 
also, one cannot confidently determine from the clinical 
data and from roentgenologic evidence the patients 
upon whom total gastrectomy is possible. One can fre- 
quently suspect from data obtained by examination 
that if resection is possible the entire stomach must 
be removed. The gastric lesion which requii'es total 
gastrectomy involves most of the stomach and most 
frequently is the type described as a diffuse fibro- 
cai'cinoma of the stomach or linitis plastica. This 
tumor extends by infiltrating the walls of the stomach, 
producing a rigid diffusely thickened gastric organ, 
and can frequently be suspected from fluoroscopic e.x- 
•amination of the stomach This tjqje of malignant dis- 
ease is well recognized and the indications for com- 
plete removal quite well established. 


The following case report is an excellent example 
of a diffuse malignant proces-, iinnlving tlm ..whole 
stomach, for which total gastrectomy was dom-.'^ 

CASE KEPOKT 

A nmri, .aged forty-‘-i\ ycar.«, va*- admitted to The I.aluw 
Clinic, March G. lOSH, complaining of epign-tric di^tre-;'. 
of one year’s dur.ation. This diMrc's vao frcqiienliy as- 
sociated vith nausea and vomiting and during the je.ir 
he had lost 10 pound":. Anorexia and a tendency to fatigue 
were noteworthy symptoms. He had had roenlgenologic 
examination of his stomach twice before admissi,>n to tbe 
clinic, without a definite diagnosis being made. 

Examination revealed an undernourished individuai 
with scaphoid abdomen. A tumor mass was readil.v pal- 
pated in the epigastric region. Analy.sis of gastric content- 
revealed nbsence of free hydrochloric acid and the 
presence of erythrocytes. Roentgenologic examination of 
the .stomach demonstrated a large filling defect involving 
the media of the stomach (Fig. 4). Barium passed lathor 
quickly through the constricted region and the stom.ach 
was completely emptied in three hours. Xo evidence of 
metastasis could be found upon careful physical exami- 
nation, and exploratory operation xvilti resection of cavci- 
noma of the stomach was advised. 

Operation was performed Mnich 2.'5. IP.'tO, at which time 
a stomach ligid fiom malignant infiltration of the walls 
was found, a typical linitis plastica. The entile stomach 
was involved and except for several small glands noted 
along the greater curvature, no evidence of metastatic 
spread of the tumor could bo found. The Etoninch was 
completely removed and a loop of jejunum was brought 
anterior to the toloii and anastomosed to the end of the 
esophagus (Fig. .G). 



^ 

Pig. 5. Roentgenogram following total gastrectomy. The 
barium outlines the esophagus and passes readily into the 
jejunum. The csophagojejunal anastomosis is shown .at 
the level of the diaphragm. 
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Fig. 6. Carcinoma of cardia of stomach. Roentgenogram 
shows a bulky adenocarcinoma involving the cardia of the 
stomach and extending into the lumen of the esophagus. 
Operation, total gastrectomy. 

Convalescence was uninterrupted and the patient was 
discharged eighteen days later, at which time he w'as able 
to take a satisfactory diet. 

Total gastrectomy may also be employed wnth quite 
satisfactory results in other types of gastric malignant 
disease. One of us (1) has described complete removal 
of the stomach for leiomyosarcoma in a woman, 
twenty-seven years of age, who is alive and quite well 
one and a half years after operation. This tumor was 
of relatively low malignancy and had not spread be- 
yond the walls of the stomach. We have (2) recently 
had another type of malignant tumor, a malignant 
lymphoma, which diffusely infiltrated the mucosa and 
the submucosa of the entire stomach, w'hich did not 
penetrate the muscular layers and which stopped 
sharply at the duodenal and esophageal borders. This 
tumor occurred in a woman of thirty-two years. The 
stomach was thickened and rigid and in this case total 
gastrectomy was also successfully performed. The 
patient made a most uneventful recovery and was dis- 
charged from the hospital seventeen days after oper- 
ation, upon a faii-ly liberal diet. 

Another form of malignant involvement of the 
stomach which frequently lends itself quite satis- 
factorily to total resection is carcinoma of the cardia 
of the stomach. We have recently had two patients 
with large tumors of the cardia which had grown 
locally and which had not yet involved the diaphragm, 
liver, and other organs. These tumors were success- 
fully removed by total resection, anastomosing the 
jejunum to the esophagus after the technic which we 


have , described (3) . An illustrative case report of 
successful total resection of the stomach for a large 
carcinoma of the cardia is given below. 

CASE REPORT 

A man, aged fifty years, was admitted to the clinic No- 
vember 25, 1938, complaining of difficulty in swallowing 
of thirteen months’ duration. Swallowing was accompanied 
by soreness and pain in the epigastrium. The symptoms 
had increased in severity the last few months. He had lost 
10 pounds. Roentgenologic examination done a month be- 
fore admission showed delay in the passage of barium, 
which was interpreted as cardiospasm. 

Physical examination at the clinic revealed an irregular 
mass involving the medial portion of the cardia of the 
stomach and extending into the distal portion of the 
esophagus (Pig 6). The remaining portion of the stomach 
and duodenal bulb were normal. Erythrocytes numbered 
4,510,000 and the hemoglobin was 71 per eent. 

At operation, November 29, 1938, a tumor mass was 
found which was as large as one’s fist (approximately 8 
cm. in diameter), and occupied the cardia of the stomach. 
No obvious gland involvement or distant metastasis could 
be demonstrated. Total resection of the stomach was 
carried out without difficulty and the esophageal stump 
was anastomosed into the lateral border of a loop of 
jejunum. The pathologist’s report was adenocarcinoma of 
the cardia of the stomach with metastasis to two of fifteen 
lymph nodes. 

The patient’s postoperative reaction was extremely mild 
and he was discharged twenty days after operation upon a 
liberal diet and with no difficulty in swallowing. 

One is not justified in refusing operation to patients 
with malignant disease arising in the cardia, and 
certainly with failure to demonstrate extension or 
metastasis, exploratory operation should be carried 
out in all eases with the hope of possible successful 
removal by complete gastrectomy. Whatever the find- 
ings, in the presence of obstruction to the lower end 
of the esophagus, some type of gastrostomy can be 
performed. Furthermore, as is discussed later, removal 
of the tumor even in the face of esophageal involve- 
ment is possible by means of a transpleural approach. 
It must be emphasized that the gastric malignant 
lesion inexorably progresses to a fatal outcome with- 
out surgical interference and any procedure which 
widens the scope of attacking the disease is a W'orthy 
one. In The Lahey Clinic, w'e have performed total 
gastrectomy in nineteen cases, ■svith an opei’ative mor- 
tality' in five cases; two fatalities have occurred in the 
last ten total resections of the stomach done in the 
clinic. 

It is of value at this point also to comment upon the 
importance of preoperative preparation in relation to 
morbidity and mortality which may follow such e.x- 
tensive technical procedures upon the stomach. For a 
period of more than two yeai's all patients with gastric 
carcinoma have been prepared for operation by 
thoroughly washing the stomach with dilute hj'dro- 
chloric acid, the night before and in the morning im- 
mediately before operation. The bacterial counts as 
plated upon Petrie dishes have been reduced many 
times and in many cases, a sterile content of the 
stomach has been demonstrated. 

The surgical removal of carcinoma of the lower end 
of the esophagus presents a somewhat more difficult 
problem than that associated with gastric malignant 
lesions. The question of successful removal is in- 
fluenced by the inaccessibility of the lesion and by ex- 
tension of the tumor to surrounding structures due to 
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delay in diagnosis and in advising treatment. Un- 
fortunately, most of these patients are not referred to 
the surgeon until marked mialnutrition has occurred 
as a result of obstruction of the esophagus. Ewing 
has drawn attention to the fact that carcinoma of the 
esophagus has a tendency to metastasize early because 
of the abundant blood and lymphatic supplj' and be- 
c.ause of vigorous esophageal movements resulting 
from sw.allowing. 

Very few cases of successful resection of this 
region, in which noimal esophageal gastric continuit}' 


cision, mobilizing the loner part of (he esophagus in 
the thoracic c.asity and exposing the stomacli through 
a radial incision through the diaphragm (Fig. 7). 
After the cardia of the stomach is mobilized, the 
tumor is resected, together nith a generou» bonier of 
normal tissue on either side of the tumor. This 
necessitates removal of a portion of the cardia of the 
stomach as well as a portion of the esophagus. The 
stomach is then brought partly into the thoracic ca\ ity 
to bridge the gap caused by removal of a segment of 
esophagus, and the divided end of the esophagus is 



Fig, 7. Carcinoma of esophagus, lower third. Operation, transthoracic resection. 
Left thoracic cavity is opened through an infrnscapular incision. Inxcrt, eighth rib is 
resected and the seventh and nintli ribs are duided posteriorly. The inferior pulmonary 
ligament is divided and the left lung retracted, exposing diaphragm and mediastinum. 
The left phrenic nerve is infiltrated with novocain solution, 2 per cent. 


has been established, have been leported in the litera- 
ture. IVe have recently reported an e.\ample of suc- 
cessful resection with i eestablishment of normal 
swallowing (3). Since this leport, we have performed 
an exploratory operation in two other cases but were 
unable to resect the malignant tumor because of 
metastasis to the pleura in one case and in another 
because of extension to retroperitoneal glands. Re- 
section has been carried out in three other patients, 
with one death after operation. The operation is per- 
formed through a left, infrascapular transpleural in- 


implanted into the anterior wall of the stom.ach (Figs. 
8 and 9), The rent in the diaphragm is then c!o=ed 
snugly about the stomach to prevent any herniation 
of abdomin.al viscera, thus making the stomach partly 
intrathor.acic. The surgical management of these 
cases involves a considerable technic.al procedure but 
can be performed with a re.asonable e.xpectancy of 
success 

CASE REPORT 

A man, aged forty-six years, came to the clinic July 29, 
1937, because of pain in the epigastrium noted when 
swallowing food. The symptoms were of nine months’ 
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duration and he had gradually limited his food to liquids 
and soft foods. 

Other than evidence of . loss of weight, the patient’s 
general condition was good. Roentgenologic examination 
had revealed an obstruction at the lower end of the 
esophagus and microscopic examination of a specimen ob- 
tained from the tumor through an esophagoscope showed 
it to be an adenocarcinoma. 

Operation was performed July 31, 1937, at which time, 
with the patient in the left lateral position, a long in- 
frascapular incision was made on the left side parallel to 
the ninth rib, the trapezius was divided, the scapula ele- 
vated and the ribs exposed. The entire length of the ninth 
rib was removed, the eighth and tenth ribs were divided 
near the proximal ends and the pleura opened. The in- 


Following operation convalescence was stormy but the 
patient finally recovered . and was discharged to his home, 
able to swallow quite normally. Fifteen months later after 
a fairly comfortable existence he died following recurrence 
of the tumor. 

It is apparent that the patients to be submitted to 
such an extensive operation should be selected with 
great care. The collaboratibn of the internist, roent- 
genologist and surgeon is absolutely necessary. Obvi- 
ously, any evidence of metastasis contraindicates 
surgical interference designed to remove the tumor. 
Evidence of a- high degree of obstruction will in most 
cases indicate wide e.xtension of the tumor and will 



Fig. 8. Carcinoma of esophagus, lower third. The parietal pleura is incised ex- 
posing the esophagus and tumor. Diaphragm is opened radially in line of its muscle 
fibers showing the relationship of esophageal tumor to stomach and to liver and spleen. 


ferior pulmonary ligament was divided and the lung re- 
tracted. The left phrenic nerve was injected with novocain 
and the esophagus exposed by incising the pleura over it. 
The diaphragm was then opened. The stomach was mobi- 
lized along its borders by dividing its attachments. The 
segment of esophagus containing the tumor was removed 
with the upper portion of the stomach, allowing a wide 
margin on either side of the tumor. The open end of the 
stomach was then closed by over and over catgut stitches 
and inversion completed with interrupted black silk 
stitches. The stump of the esophagus was then trans- 
planted into the anterior wall of the stomach. The rent 
in the diaphragm was closed about the stump, thus making 
the stomach partly intrathoracic to bridge the gap caused 
by removal of the esophagus and part of the stomach, thus 
restoring gastro-esophageal continuity. . 


usually indicate an irremovable malign.ant tumor. 
Metastatic extension will involve not only local glands 
but very early will extend to glands along the lesser 
curvature of the stomach and to the retroperitoneal 
glands posterior to the lesser omental cavity. All 
patients should be examined under the fluoroscope and 
esophagoscopy should be performed to obtain a section 
of the tumor for microscopic examination before oper- 
ation is advised. 

The number of patients who have carcinoma of the 
lower third of the esophagus and upon whom such a 
procedure can be carried out is naturally limited, yet 
this operation offers a method of handling such 
patients who otherwise would go on to early death 
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Fig. 9. Carcinoma of esophagus, lower third, a. Illus- 
trating portion of stomach and esophagus containing 
tumor to be resected. The divided end of the stomach has 
been inverted. The esophageal stump has been trans- 
planted into the anterior wall of the stomach, reestablish- 
ing continuity of esophagus with stomach. The stomach is 
brought partly into the thoracic cavity to bridge the gap 
caused by removal of a portion of the esophagus. The 
rent in the diaphragm is closed about the stomach. 

unless an effort were made to remove the malignant 
tumor. One patient lived fifteen month.s, was able to 
swallow’ normally and was quite comfortable until the 
tumor recurred. In the other cases the operation was 
done too recently to be worth considering from the 
standpoint of prolongation of life or otherwise, yet in 
each case normal swallowing was possible. 

This procedure can also be employed in patients in 
whom the malignant lesion arises in the cardia of the 
stomach and e.xtends into the esophagus. One of our 
patients presented such a problem. The technical pro- 
cedure is no more difficult because of this origin. This 
simply moans that a somewhat greater segment of 
stomach must be taken. The stomach can be mobilized 
satisfactorily through the rent in the diaphragm and 
can be brought into the thoracic cavity to establish the 
esophageal gastric anastomosis. 

-Another problem of interest to the gastro-enterolo- 
gist and somewhat less so to the sui'geon is the matter 
of treatment of diverticula of the duodenum. Duoden.!! 
diverticula are not uncommonly demonstrated by 
roentgenologic e.vamination of the duodenum, carried 
out in routine studies of the gastro-intestinal tract. 
The}’ occur most frequently in the second part of the 
duodenum, near the ampulla of Vater or duct of 
Santorini, and commonly are noted upon the concave 
border of the duodenum. The next most frequent lo- 
cation is in the third part of the duodenum. They 
rarely are noted in the first part unless they appear 
as simple outpouchings of the duodenal wall, asso- 
ciated with duodenal ulcer. 

Gastro-intestinal symptoms resulting from the 
presence of duodenal diverticula are not characteristic 
of the lesion and probably most diverticula do not give 
rise to symptoms. Gastro-intestinal distress arising in 


liCl 

the presence of a demonstrable duodenal diverticulum 
arc those probably of an associated pathologic process 
resulting from disease of the gall bladder, ulcer or 
pancreatitis. Conscqucnlly, very few diverticula, duo- 
denal in origin, will require operation to alleviate 
di.strcss. 

Inflammation arising in -such diverticula, associated 
with delay in emptying the sac or due to irritation of 
contents of the sac or pressure of the filUnl sac uixm 
the surrounding viscera, probably accounts for the 
symptoms noted. This distre.ss commonly comes on a 
half hour or more after meals and may be confused 
with ulcer pain. The most common complaint is cpi- 
g.-ustric pain or heaviness, and nausea which may he 
associated with vomiting. Since the symptoms are not 
characlcristic, the diagnosis must bo made from roent- 
genologic findings. The treatment after ruling out all 
other causes for the abdominal discomfort, is medical, 
principally the employment of a nonirritating bland 
diet and various alk.alinc powder.s. 

Very few patients with diverticula of the duo<lonuni 
will need to be subjected to operation. Tho.se on whom 
operation is carried out usually have large diverticula 
to which apparently the distress can be traced directly 
and which are thought to be chieily resiionsible for the 
patient’s .symptoms. 

Any operation upon a duodenal diverticiihim m.iy 
involve considerable risk because of the difliculty in 
exposing such a sac, which usually arises from the 



Fig. 10. Diverticulum of duodenum. Roentgenogram 
shows duodenal cap a ell filled, smooth and symmetrical. 
The second part of the duodenum is narrowed, while pos- 
terior to and above the duodenum there is a largo ma«s of 
barium which occupies a large diverticulum of the duo- 
denum. The dotted line outlines the diverticulum. 
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second part of the duodenum and frequently is retro- 
peritoneal in origin. One should, therefore, demon- 
strate in so far as possible that the symptoms arise 
from a diverticulum, that relief cannot be obtained 
from conservative medical measures, and before oper- 
ation is ad\nsed one must be convinced from the lo- 
cation of the diverticulum that the lesion is in all 
probability safely removable. An illustration of such 


a case in which operation was carried out is given 

CASE REPORT 

A woman, aged sixty-eight years, came to the clinic 
November 9, 1938. She had had epigastric distress of three 
weeks’ duration. Pain was severe, occurred four hours 
after meals and was not relieved by soda or food. The 
pain was accompanied by slight flatulence but no nausea 
or vomiting. No weight loss was noted. Roentgenologic 



Fig. 11. Diverticulum of duodenum. Operation for removal, a, The relationship 
of diverticulum to duodenum, common bile duct and kidney is shown, b, The duodenum 
has been mobilized, the common bile duct and head of pancreas exposed. The diverti- 
culum has been freed from surrounding structures, c and d, The diverticulum has been 
removed. The neck of the sac is closed by inverting sutures of catgut, reinforced with 
mattress sutures of silk. 



Pig. 12. Roentgenogram showing an obstructing lesion at the duodenojejunal 
junction as demonstrated by retained barium in a dilated stomach twenty-four hours 
following a barium meal. The duodenal cap, second and third portions of the duodenum 
are dilated three or four times their normal size. During the twenty-four hour period 
only a small amount of barium was seen to pass from the stomach into the dilated 
duodenum. 
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examination revealed that the duodenal cap filled well, was 
smooth and symmetrical. The second part of the duodenum 
was somewhat narrowed, while posterior to and above the 
duodenum there was a large mass of barium which had 
the appeai’ance of a loop of intestine, but was located in 
the position of the gall bladder (Pig. 10). Cholecystograms 
were normal. 

At operation, a very large diverticulum, 3 inches in 
diameter, was found arising from the posterior wall of 
the duodenum near the ampulla of Vater. The diverti- 
culum lay posterior and lateral to the duodenum and was 
retroperitoneal. The sac was dissected free from the sur- 
rounding structures and was found attached to the pos- 
terior wall of the duodenum by a narrow neck. The 
diverticulum was removed, the neck of the sac ligated and 
inverted into the duodenal lumen, reinforcing the duo- 
denal wall in this region with silk sutures (Pig. 11). 
Pollowing operation the patient’s course was afebrile, food 



was taken without distress, and she was discharged from 
the hospital eighteen days after operation. 

Tumors of the small bowel are of relatively in- 
frequent occurrences and rarely present any great 
technical difficulty in their surgical removal, provided, 
of course, metastasis and extension permit resection. 
Kiefer (4) reported thirteen cases of tumor of the 
small bowel from The Lahey Clinic (1933) and in a 
later report Chamberlin (5) (1938) added nine 

cases. Of the total group of twenty-two cases, ten 
involved the jejunum. Malignant tumors of the 
jejunum may originate high in the jejunum or even 
at or just beyond the ligament of Treitz. Such a 
high origin of a malignant tumor in the jejunum 
may present a considerable problem in the surgical 
management because following resection of the 
segment containing the tumor, the remaining jejunal 
stump may be too short to make a satisfactory end- 
to-end anastomosis. When the tumor has been found 
to involve the jejunum at the ligament of Treitz 
the tendency has been to perform a transmesocolie 
anastomosis of the duodenum and jejunum and to 
make no attempt at removal of the malignant lesion. 
In spite of the level of origin of these tumors many 
prove resectable and the problem becomes a technical 
one, that of reestablishing a safe intestinal continuity. 
The case report given below illustrates a method de- 
vised and employed by one of us in handling success- 
fully such a situation. 

CASE REPORT 

A woman, aged fifty-eight years, was seen in the clinic 
October 12, 1938, because of severe epigastric distress of 
six weeks’ duration and vomiting for the last five days. 
Physical examination did not reveal tenderness, spasm or 
masses in the abdomen. Erythrocytes numbered 4,960,000 
and leukocytes 6,000. On gastric analysis, the total acid 
was 20 and the free acid 7. Roentgenologic examination 
revealed an obstructing lesion at the junction of the duo- 
denum and jejunum, without definite characteristics (Pig. 

12) . A diagnosis was made of jejunal obstruction probably 
due to carcinoma, and operation was advised. 

October 17, a loop of jejunum 18 Inches in length was 
resected and a side-to-side antecolic duodenojejunostomy 
was performed. The pathologist’s report was adenocarci- 
noma; two lymph nodes which were removed ^vith the 
specimen were reported to be normal. After removal of 
the segment of the jejunum containing the tumor (Pig. 

13) , the remaining intraperitoneal jejunal loop was too 
short to make a satisfactory and safe end-to-end anasto- 
mosis possible. The upper and lower ends of the remaining 
jejunum were closed by inversion with catgut, and rein- 
forced ivith mattress sutures of black silk. The right 
hepatic flexure of the colon was then entirely mobilized 
and the transverse colon freed up to its middle portion 
(Pig. 14). The hepatic flexure was turned toward the 
midline and the retroperitoneal duodenum exposed and 
mobilized throughout its entire extent. An incision was 
then made in the ligament of Treitz, freeing the upper 
stump of jejunum which was reduced toward the right 
side beneath the root of the mesenteric vessel. The jejunal 
stump was thus entirely freed ^vith its mesentery intact, 
brought over in front of the transverse colon and a lateral 
anastomosis readily made with the lower stump of the 
jejunum (Pig. 15). Following operation, recovery was 
uneventful, with no obstruction at any time and with 
complete and immediate establishment of the fecal stream. 

SUMMARY 

Some complicated gastro-enterologic problems ivith 
■which we have had to deal are discussed and the plans 
which we have employed in their management are 
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also mobilized to its mid portion. The proximal end of the 
jejunum following resection of the tumor has been reduced 
beneath the root of the mesenteric vessel. The jejunal 
stump is thus freed with its mesentery intact and brought 
anterior to the transverse colon. 

presented. These include a two stage plan which we 
have employed in the management of a large gastro- 
jejunal fistula; total gastrectomy for gastric carci- 
noma; experiences with transpleural resection of the 
lower end of the esophagus for malignancy with resto- 
ration of swallowing; the management of duodenal 
diverticula, and a plan for successfully restoring the 
fecal stream in high jejunal resection with a short 
jejunal stump. 
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DISCUSSION 

DR. SAMUEL F. MARSHALL (Boston) : Mr. Presi- 
dent and Members of the Association: Certainly an 
aggressive attitude in the surgical management of these 
cases is justifiable, but only if we can show a lowered 
morbidity and mortality. If an increased number of 
months or years of the patient’s life can be obtained and 
relief of some of the disturbing symptoms results, certainly 
I think the sui-gical procedure is justifiable. 

It has been proven quite conclusively that total gastrec- 
tomy can be done with a lowered mortality and with 
practically no morbidity following the operation. As Dr. 
Labey has told you, we have done total gastrectomy in 
twenty cases with five deaths. In the last eleven cases tivo 
deaths occurred. One was in one of my cases in which I 
am sure that the operation was poorly chosen. 


Several factors influence the lowered mortality and mor- 
bidity. Perhaps the outstanding and the most influential 
factor is the employment of nupercaine in spinal anes- 
thesia. I am sure this has reduced the morbidity and 
lowered the mortality because this anesthesia produces 
better conditions for operation and pulmonary compli- 
cations can be avoided. 

An important factor which is always present and of 
which we are always aware is the experience of the 
surgeon. 

Another factor I would emphasize is the employment of 
nonabsorbable sutures in carrying but extensive resections 
such as total gastrectomy. 

Total gastrectomy can be done readily, particularly with 
the tyqje of anesthesia we employ now. It is a painstaking 
procedure, but not a very difficult procedure. We do not 
think it necessary to divide the costal margin to get ex- 
posure. 

The other problem that interests me, and which Dr. 
Lahey has presented to you, is resection of carcinoma of 
the lower third of the esophagus. As Dr. Lahey said, we 
are not prideful of the report of these cases, but we feel 
rather that they represent an advance. This procedure is 
not original but we hope at least to do something for these 
patients if we can get them early enough. They should be 
referred early enough to permit such a radical procedure 
to he carried out and the problem of early recognition be- 
longs to the general practitioner. 

I know that you are aware that carcinoma of the lower 
third of the esophagus metastasizes early and may involve 
the glands along the lesser curvature - of the stomach. 
There is no possible way of telling the extent of metastasis 
until operation is performed. 

Exploratory operation should be carried out trans- 
thoracically. It is a simple procedure. One rib can be re- 
moved, the lung retracted and the surgeon can determine 
if the case is operable. 

We have had four cases in which carcinoma of the 
esophagus was removed. One death occurred which proba- 
bly was due to the fact that the phrenic nerve was not 
permanently disabled. 

This operation makes it possible to remove lesions of the 
esophagus if they are recognized early. 



Fig. 15. Carcinoma of the jejunum. The omentum is 
divided vertical to its attachment to the transverse colon. 
The mobilized proximal jejunal stump is brought in front 
of the transverse colon and a lateral anastomosis is made 
with the lower stump of jejunum, thus restoring intestinal 
continuity. 



Abstracts 

BIBLIOGRAPHY ON NORMAL 
NUTRITION 

Arranged by The American Die- 
tetic Association, Community Edu- 
cation Section, 1938-39. 

The purpose of this compilation is 
to meet the needs of members of 
the medical and dental professions, 
students and internes, who wish to 
know of books on nutrition so that 
they may keep abreast in this rapidly 
developing field. Some books have 
been included, of a more “readable” 
type, which may be recommended to 
the intelligent layman. 

Reference and Text Books on 
Nutrition 

1. A Series of Articles on the 
Present Status of Our Knowledge of 
the Vitamins. Price $2.50, pp. 580. 
Chicago: American Medical Associ- 
ation, 635 N. Dearborn St., 1939. 

The articles in this series were pre- 
pared under the auspices of the 
Council on Pharmacy and Chemistry 
and the Council on Foods. 

2. Nutrition and Public Health by 
Et. Burnet and W. R. Aykroyd (re- 
print No. 2 from Quarterly Bulletin 
of the Health Organization, League 
of Nations) June, 1935. Price $0.50, 
pp. 152. New York: Columbia Univ. 
Press. 

This report is addressed primarily 
to public health authorities. The data 
selected show the remarkable world- 
wide advances of the science of nu- 
trition and its present problems. 
After introductory chapters on the 
problems which confront dietitians 
today and the fixing of dietary stand- 
ards, the editors consider the world’s 
food supply, its production, distribu- 
tion and preservation, the influence of 
poverty and unemployment on diet, 
infant and child nutrition, the food 
deficiency diseases and have added an 
interesting study on collective feed- 
ing. 

3. Nutrition of the Infant and 
Child. By Julian D. Boyd, B.S., M.S., 
M.D., Asso. Prof, of Pediatrics, State 
University of Iowa. Edited by Morris 
Fishbein, M.D. Price $3.00, pp. 198, 
ivith 40 illustrations. New York: 
National Medical Book Co., Inc., 1937. 

This monograph is a summary of 
nutrition in pediatrics. It is written 
from a critical viewpoint. The con- 
tents. are divided into sections on the 
principles of nutrition, foods for the 
normal infant and child, and nutrition 
during illness. In a few pages at the 
end, practical diet lists and schedules 
are provided for normal infant feed- 
ing and for therapeutic dietetics. 

4. Nutrition. By Margaret S. 
Chaney, Ph.D. Prof, of Home Eco- 
nomics, Connec. College, and Marg- 
aret Ahlborn, M.S., Pi-of. of Nu- 
trition, Kansas State College. Price 
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Just as the x-ray and the gastroscope have 
facilitated the correct diagnosis of peptic 
ulcer, so the new non-alkaline therapy 
offers greater success in its management. 
Creaiialin, a distinctive form of ampho- 
teric colloidal aluminum hydro.xide, dem- 
onstrates this modem treatment at its best. 

Profound Prolonged Antacid Action. CrEAMA- 
LIN possesses remarkable acid-fixing 
power — 12 times its volume of N/10 HCl 
in less than 30 minutes (Toepfer’s re- 
agent). Furthermore, this action is sus- 
tained. 

Astringent, Demulcent, Adsorbent. CrEAMALIN 
has a favorable astringent action on con- 


gested mucosa. Its gelatinous consistency 
coats the affected tissue with a pro- 
tective film which allays irritation from 
HCI. It e.verts adsorptive action on toxins, 
gases and bacteria. 

Rapid Healing. By drip method, healing is 
frequently shown in 7 to 10 days. By 
divided oral doses, 3 to 0 weeks. 

Prompt Pain Control. CrEAMALIN generally 
offers immediate and continuous relief 
from pain and distress. 

Cannot Cause Alkalosis. Unlike the alkalies 
CrEAMALIN does not disturb the acid- 
hase balance or provoke a secondary acid 
rise. No alkalosis, no changes in plasma pH. 
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$3.00, pp. 430. Boston: Houghton 
Mifflin Co., 1939. 

A text book for college students in 
nutrition. 

5. Nutrition in Health and Dis- 
ease. By Lenna F. Cooper, Edith M. 
Barber and Helen S. Mitchell, Ph.D. 
Price $3.00, pp. 708. Philadelphia: 
J. B. Lippincott Co., 1938. 

A text and reference for physicians, 
students of nutrition and dietitians 
who teach nurses. The book is in 
seven parts, (1) normal nutrition, 
(2) diet in disease, (3) feeding of 
mother and child, (4) nutrition and 
the public health program, (5 and 6) 
food selection and cookery for normal 


and for sick and convalescent and (7) 
an appendix. 

6. The Avitaminoses. By Walter 
H. Eddy, Ph.D. and Gilbert Dalldorf, 
M.D. Price $4.50, pp. 338. Baltimore: 
The Williams and Wilkins Company, 
1937. 

This book is the result of eight 
years of collaboration between Pro- 
fessor Eddy, a biochemist engaged in 
nutrition research and Dr. Dalldorf, 
a physician and pathologist. The 
purpose of the book is to call atten- 
tion to pathological responses — sub- 
clinical and acute — to vitamin de- 
ficiencies in the diets of human beings 
as well as of experimental animals. 

7. Vitamins in Theory and Prac- 


tice. By Leslie J. Harris, Sc.D., D.Sc., 
Nutrition laboratory, Univ. of Cam- 
bridge and Medical Research Council. 
Price $4.00, pp. 240. New York: The 
Macmillan Co., 1937. 

Dr. Harris explains in entertaining 
and simple fashion how the various 
.vitamins were discovered, and how 
they work in the human system. 

8. Vitamins and Vitamin Deficien- 
cies. I. Introduction and Historical. 
Vitamin Bi and Beri-beid. By Leslie 
J. Harris. Vol. 1, pp. 218. London: 
J. and A. Churchill, 1938. 

This volume, which has a foreword 
by F. G. Hopkins, is the first of a 
series planned to provide a compre- 
hensive synopsis of the results of 
modern research on each of the known 
vitamins. 

9. Biochemistry for Medical, 
Dental and College Students. By 
Benjamin Harrow, College of City of 
New York. Price $3.75, pp. 385. 
Philadelphia: W. B. Saunders Co., 
1938. 

The latest developments in the field 
of animal biochemistrj' are contained 
in this text book. One of the 24 
chapters is devoted to a discussion of 
the biochemical aspects of the nervous 
system and another to the hormones 
in connection with the glands which 
manufacture them. The appendix con- 
tains tabular data on the nutritive 
value of foods. 

10. The Newer Knowledge of Nu- 
trition. By E. V. McCollum, Ph.D., 
Sc.D., Prof, of Biochemistry: Elsa 
Orent-Keiles, Sc.D., Associate in Bio- 
chemistry: and Harry G. Dav. Sc.D., 
Associate in Biochemistry; School of 
Hygiene and Public Health, Johns 
Hopkins University. Fifth edition. 
New York: The Macmillan Co., 1930. 

A standard reference book for phy- 
sicians, dietitians and students. The 
chanters on dietary habits of man in 
different parts of the world and on 
deficiency diseases are of particular 
interest to public health workers. 

11. The Foundations of Nutrition. 
By Mary Swartz Rose, Ph.D., Prof, 
of Nutrition, Teachers College. Co- 
lumbia University. Third edition. 
Price $3.50, pp. 626. New York: Mac- 
millan Co., 1938. 

This text on nutrition is “a gold 
mine of information . . . one of the 
best and simplest 'expositions in the 
English language.” 

12; Vitamin Bi (Thiamin) and Its 
Use in Medicine. By Robert R. Wil- 
liams, Sc.D,, Bell Telephone Laboi-a- 
tories, and Tom D. Spies, M.D. .'as- 
sociate professor of medicine, Univ. 
of Cincinnati. Price $5.00, pp. 411. 
New York: The Macmillan Co., 1938. 

Dr. Williams probably has done 
more than any other pei'son in in- 
vestigating the properties of Vitamin 
Bi and was awarded the Willard 
Gibbs Medal of the American Chem- 
ical Society. Methods of application 
of these research findings to actual 
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ZYMENOL contains the EN- 
TIRE BREWERS YEAST 
CULTURE in its natural aque- 
ous state (cells inactivated) in 
a stable, palatable mineral oil 
emulsion cai’rier. 

*Provides the proven therapy 
. . . the complete natural 
Vitamin B Complex including 
all enzymes and contains bene- 
ficial factors naturally present 
in such a culture. It is the 
presence of ALL FACTORS 
that is the proven therapy for 
gastro-intestinal dysfunction. 
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“If everyone used a reasonable amount of milk, Jean meat, liver, salmon, and a vaiiety of gieens and 
vegetables, pellagra would be snuffed out. Pure yeast would accomplish the same result. But if your diet 
lacks these foods, pellagra develops and sooner or later you die.” 

Those are the words of Dr, William DeKleine, Medical Director of the American Red Cross. Since 1927, 
when the Mississippi Valley flood biought to light the extent of the ravages of pallagra in the south, the Red 
Cross has been waging continuous battle against this death dealing invader. Puie yeast and garden seed have 
been the ammunition, fortified with a verbal barrage to impress the country of the seriousness of this disease 
and the comparative ease with which it may be eradicated. 

During the eight years from 1927 to 1935 the Red Cross thiough its chapters distributed more than 
500,000 pounds of pure yeast, and 750,000 packages of garden seeds. Each package was large enough to plant 
between a quarter and half an acre of garden. 

The most important result of this activity has been a drop in the annual pellagia death rate from 7,000 
to 3,000 or less. Other incidental results have also been achieved. Thousands of acres weie converted into 
gardens where gardening had become a lost art; canning again became popular and provided protection during 
winter months. Health departments, physicians and others helped in this drive to fiee the section of the scourge. 

Pure yeast is one of the most potent remedies known for the treatment of pellagra. In proper dosage it 
will usually cure in si.x to ten weeks — even without alteiation of the usual harmful diet of pork, molasses 
and meal. 

So says Dr. DeKleine, and he should know. The Red Cross continues instiuction in nutrition through its 
many hundred chapters, and continues to piomote gardening and the distribution of yeast. To continue and 
expand work of this kind, the Red Cross is seeking 1,000,000 new members during its annual Roll Call, from 
Armistice Day to Thanksgiving this year. Membership dues finance all day-to-day work of the Red Cross, and 
only in time of great disaster are special contributions and gifts called for. 
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clinical practice make the book in- 
valuable alike to the physician, the 
biolojrist and the student of nutrition. 

More Re.u)-vble — Less Technically 
Written Books 

1. The Normal Diet. Council on 
Food-s, American Medical Association. 
Free, pp. 1C. Chicago: American 
Medical A.ssociation, 1938. 

2. Your Diet and Your Health. By 
Morris Fishbein, M.D., Editor, Journal 
of the American Medical Association. 
Price 52.50, pp. 298. New York: Mc- 
Graw Hill Book Co., 1937. 

In a simple language, interestingly 


written, are given the most generally 
recognized and accepted truths about 
diet. 

3. Man, Bread and Destiny. By C. 
C. Furnas, Asso. Prof, of Chemical 
Engineering, Yale University, and S. 
M. Furnas, formerly instructor in 
Nutrition, Univ. of Minnesota. Price 
$5.00, pp. 364. Baltimore: Williams 
& Wilkins Co., 1937. 

“In the light of the knowledge 
which we now have on the influence 
of food on physical and mental fitness, 
the authors review the course of 
civilization and show how changes in 
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food supply have been responsible for 
the waxing and waning of races and 
nations. This book does not bring to 
light any facts new to those who have 
thoroughly studied the subject; it is 
a book for the intelligent layman 
rather than the student. The authors 
VTite from a wide knowledge and 
with a sense of humor which makes 
the book easy and interesting to 
read.” J. B. Orr. 

4. Have You Had Your Vitamins? 
By Harry N. Holmes, Ph.D. Sever- 
ance Chemical Lab., Oberlin College. 
Price $1.00, pp. GO. New York: Farrer 
& Rinehart, 1938. 

“It is significant that Dr. Holmes, 
a leader in pure science, who has him- 
self recently made the significant con- 
tribution of securing Vitamin A in 
crystalline condition, has in this little 
volume endeavored to summarize and 
briefly interpret for the layman the 
practical aspects of our vitamin 
knowledge. An excellent balance has 
been maintained between the interest- 
ing historical developments, our 
present knowledge, and the practical 
aspects of vitamin administration.” 
Ind. and Eng. Chem. 

6. Food, Nutrition and Health. By 
B. V. McCollum, Ph.D., Prof, of Bio- 
chemistry, and J. Ernestine Becker, 
M.A. (title) School of Hygiene and 
Public Health, Johns Hopkins Univ., 
4th edition, revised. Price $1.50, pp. 
154. Baltimore: Published by the 
authors, 1937. 

A guide for the application of the 
science of nutrition to the health of 
the individual. The subject matter is 
presented in non-technical style, un- 
derstandable to the intelligent reader. 

C. Facts, Pads and Frauds in Nu- 
trition. By Helen S. Mitchell, Ph.D. 
and Gladys M. Cook, Mass. State 
College. Price, free, pp. 32. Amherst, 
Mass.: Mass. Agric. Expt. Station. 

This bulletin has been written for 
a nutrition-conscious public which has 
a limited basis for evaluating the 
merits of claims made in advertising 
and by the proponents of fads. 

7. The Deuce of Reducing. By 
Katherine Mitchell, Dietitian, Los An- 
geles County General Hospital. Pi-ice 
$1.50, pp. 112. New York: Covici 
Friede, Publishers, 1937. 

This book will be read easily be- 
cause of its witty style, agile and 
spicy, but keyed to the times. A help- 
ful introduction by Dr. Morris Fish- 
bein supplements Miss Mitchell’s 
ivarning of the dangers of radical re- 
ducing without medical supervision. 

8. The Normal Diet and Healthful 
Living. By W. D. Sansum, M.D., 
Chief of Staff of Sansum Clinic and 
Director of Metabolic Research Dept., 
Cottage Hospital, Santa Barbara, 
Calif.: R. A. Hare, M.D., Sansum 
Clinic and Ruth Bowden, B.S., Die- 
titian Sansum Clinic. Price $2.00, pp. 




Do 


you prescribe 


the carbohydrate ^^ntainer 
I I or its fl>ntents? 

I PRAGTICE I 
POINTERS 


Answers to 
Physicians’ Questions 

1. Q. Can Karo be used for infants 
with eczema? 

A. Kes, Karo is hypo^ 
allergenic, 

2. Q. How many calories per ounce 
of Karo by volume ^ 

A. 120 calories. 

3. Q. How many calories per ounce 
of Karo by weight ? 

A. 90 calories. 

4. Q. How many calories per table- 
spoon of Karo? 

A. 60 calories. 

5. Q. Is Karo free from pathogenic 
organisms? 

A. Kes, Karo is heated to 
165° F. and then poured 
into pre-heated cans and 
vapor vacuum-sealed. 


Det there be no confusion 
of issues in ordering tfie proper carbohydrate. 
It must be a milk modifier whose virtues are 
vested in its components rather than in its 
container. There must be nutritive value, not 
ornamental appeal. We prefer to extol the 
virtues of Karo. 

The original Syrup, Karo, provides the 
correct dextrin-maltose-dextrose mixture in a 
sterile can. The constituents of Karo are 
nutritionally balanced, chemically dependable 
and bacteriologically safe. 




ON 

Kaxo ^otmuLezi 


Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
information, write Corn Products Sales Company, 
Dept.DNll, 17 Battery Place, New York City, N- Y. 
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2-15. New York: The Macmillan Co., 
1938. 

A concise summary of the tj-pe of 
instructions the authors have been 
giving their patients for a number of 
years and which they say “has re- 
sulted in ftood both to patients and 
authors.” 

9. Vitamin Chart. Nutrition Serv- 
ice, Division of Maternity, Infancy 
and Child Hygiene, New York State 
Department of Health, Albany, N. Y. 
Single copies are free. 1 sheet 8V4" 
X 11". 

10. The A B C of the Vitamins: 
A Sum-ey in Charts. By Jennie Gre- 
gorj'. Price ?3.00, pp. 93. Baltimore: 
The Williams and Wilkins Company, 
1938. 


The storj' of the vitamins presented 
by means of charts and graphs in a 
9 X 12 inch volume. 

Recently Published Review 
Articles 

1. Nutrition and the Health of the 
School Child. Mary Swartz Rose, 
Ph.D., Teachers College, Columbia 
Univ., Jour. Amer. Dietetic Asso., 16, 
63, Feb., 1939. 

2. Present Status of Dental Caries 
in Relation to Nutrition. Nina Sim- 
monds, Sc.D., Univ. of California 
College of Dentistry. Amer. Jour. 
Public Health, 28, 1381, Dec., 1938. 

3. The Relation of Nutrition to 
the Development of Sound Teeth. E. 
N. Todhunter, Ph.D., Asso. Prof, of 


Nutrition, State College of Washing- 
ton. Jour, of Home Econ., 30, 93, 
Feb., 1938. 

4. The More Abundant Diet, 
James S. McLester, M.D., The Univ. 
of Alabama. Jour. Amer. Dietetic 
Asso., 14, 1, Jan., 1938. 

5. Recent Advances in Nutritional 
Research. E. V. McCollum, Ph.D. 
Johns Hopkins Univ. Jour. Amer. 
Dietetic Asso., 14, 8, Jan., 1938. 

6. Nutritional Deficiency. George 
E. Minot, M.D., Harvard Univ. Med. 
School. Annals of Internal Medicine, 
12, 429, Oct., 1938. 

7. Diseases of Metabolism and Nu- 
trition. Review of Recent Contribu- 
tions. Dwight L. AVilbur, M.D., Univ. 
of Calif. Published each year in 
March issue Archives of Internal 
Medicine. 

SHORT-WAVE ULTRA-VIOLET 
RADIATION 

Germ-killing radiation from short- 
wave ultra-violet tubes' is the dairy 
industry’s latest answer to the 
problem of sanitary control of milk- 
bottling and distribution. 

Constituting the first practical 
large-scale application to inorganic 
materials of General Electric’s re- 
cently-introduced germicidal lamps, 
the new sanitary control method was 
demonstrated here this afternoon to 
state health officials and dairy indus- 
try leaders by R. J. Alden, Sanitation 
Engineer of the Cowdrey Products 
Company, manufacturers of milk 
bottle hood-caps and machinery for 
the dairy industry. 

Employing twenty-one of the new 
germicidal lamps, the installation con- 
tinuously irradiates the hood-caps 
from the moment the paper is un- 
rolled until the finish of the manu-: 
factoring process, when the hood-caps 
are inserted into sealed containers. 

Rigid tests of the new method, con- 
ducted during the last three months 
under the supervision of John B. En- 
right, milk Bacteriologist of the City 
of Fitchburg, show that it reduces the 
bacteria-colony count on the hood- 
caps applied to the pouring-lips of 
milk bottles — a major focal point of 
infection — from the commonly ac- 
cepted limit of 500 bacteria-colonies 
to an average of less than ten. 

It was revealed by Mr. Alden that 
the new germicidal irradiation process 
was recently described to Lester T. 
Tompkins, Director of the Division of 
Dairying and Secretary of the Milk 
Regulation Board of the Common- 
wealth of Massachusetts, in the 
presence of Governor Leverett Salton- 
stall and William Casey, State Com- 
missioner of Agriculture, who has 
jurisdiction over all regulations per- 
taining to the production and dis- 
tribution of milk. In a releasable 
written communication to the Cowdrey 
company, following the meeting, Mr. 



A Combined EfTecf 

"The salicylates — arc useful for their analgesic properties. If used, 
they may be combined with the iodides in one mi.xtiire'.'’ 

"In acute cases (arthritis) with pain and swelling, salicylates and 
iodides u'crc used^.” 

Improved Tolerance 

New and Non-Official Remedies^ confirms the value of associated 
alkali therapy as follows: "In practice these compounds (of salicylic 
acid) arc not superior to sodium salicylate, wbicli docs not produce 
direct gastric irritation islien properly guarded by a bicarbonate.” 
•Salioi-Vess is issued in bottles of 30 tablets. 


Other Seasonable Formulae 
ASPIR-VESS ALKA-VESS 

(a-pirin prulectcd by alkali bull- (bigbly ellertive, safe, buficreil 
ers). ilolllrs of 25 tablets. alkalization). Uottle.s of25 tablets. 


I. Coiwm.in. W.S.C.: Tlir Jfedioal Flniirlnre!, ''?<iii!i' Prlnriplr-^ in IW Moilcrn Treatment «tf 
Ulinimalie p. li. May, 2. Illinois Mevliral Jnurnnl, Scptcmlicr, p, 

3. New and Nun-OlUcial llemedieH, pub. by Amer. Meil. A.-wo.-., p. 37n, lOSH. 

Write for sampJeJ and liferafure 

EFFERVESCENT PRODUCTS. Inc. 

CLEHXRT. INDIANX 
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Infant Feeding 
Malnutrition 

Reducing Diets 
Combating \cidosis 
Preventing Deficiencj Diseases 

f Intestinal Disturbance 
formalizing Colonic function 
Convalescent Diets 


PROXIMATE COMPOSITION 
RIPE BANANA PULP 



MOISTURE 


DEXTROSE 4 S'". 


75 S'-. 


”1 


TOTAL 


^LEVULOSE 3 S*** t SUGARS 
,^UCROSE 119%) 


199'- 


^TARCH 
,CRUDE FIBER 
^PROTEIN (N X 6 25) 
FAT 
ASH* 


1 2 % 
6 % 
1 3% 
6 % 
8 % 
looo% 


♦ Contains important minerals including calcium 
copper jroP and phosphorus 

VITAMINS IN bananas (Unlll per Ounce) 

Inlernot onol Shermon 

A-71 10 95 B-4 to 5 C-57 0-10 
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President: Dr. Anthony Bassler, 
C7; Dr. A. F. Andrcsen, G; Dr. M. 
Einhorn, .1; Dr. B. B. V. Lyon, 3. 

let Vice-President: Dr. Geo. Euster- 
man, 27 ; Dr. B. B. V. Lyon, 5; Dr. J. 
Friedcnwald, 4; Dr. M. Einhorn, 4. 

2nd Viec-Preeident: Dr. Roy Up- 
ham, 31; Dr. G. Eusterman, 11; Dr. 
Chester Jones, 4; Dr. W. A. Fanslcr, 
3. 

Srd Viee-President: Dr. Franklin 
White, 30; Dr. Roy Upham, 5; Dr. 
Samuel Weiss, 4; Dr. Sarah Jordan, 3. 

Secretary-Treasurer: Dr. Samuel 
Weiss, 21; Dr. A. Aaron, 7; Dr. 
Sarah Jordan, 5; Dr, H. Kendall, 2. 
National Committeemen: Dr. A. 


Bassler, BO; Dr. B. B. V. Lyon, 40; 
Dr. S. Jordan, 38; Dr. G. R. Manning, 
35; Dr. A. P. Andresen, 34; Dr. H. 
Rafsky, 34; Dr. ,G- Eusterman, 34; 
Dr. B. Crohn, 33; Dr. H. Eherhard, 
32; Dr. A. L. Levin, 2G; Dr. E. B. 
Freeman, 25; Dr. A. C. Ivy, 25; Dr. 
F. Cunha, 25; Dr. T. M. Johnson, 28; 
Dr. H. Soper, 22; Dr. S. Weiss, 21; 
Dr. R. Upham, 20; Dr. W. G. Morgan, 
IG; Dr. P. W. W'hite, 16; Dr. J. A. 
Bargen, 15. 

Delegate: Dr. A. Bassler, G7; Dr. 
A. Andresen, G; Dr. B. B. V. Lyon, 
3; Dr. G. Eusterman, 3. 

Therefore, your selection of officers 
for the next Congress are: 


Honorary President, Dr. Max Ein- 
horn; President, Dr. Anthony Bas- 
sler; 1st Vice-President, Dr. George 
Eusterman; 2nd Vice-President, Dr. 
Roy Upham; Srd Vice-President, Dr. 
Franklin White; Secretary-Treasurer, 
Dr. Samuel Weiss. 

National Committeemen: Dr. A. 
Bassler, Dr. S. Jordan, Dr. A. F. 
Andresen, Dr. H. Eherhard, Dr. G. 
Eusterman, Dr. B. B. V. Lyon, Dr. G. 
R. Manning, Dr. H. Rafsky, Dr. B. B. 
Crohn, Dr. A. L. Levin. 

Alternate Committeemen: Dr., A. 
C. Ivy, Dr. E. B. Freeman, Dr. F. 
Cunha, Dr. T. M. Johnson,. Dr. H. 
Soper, Dr. S. Weiss, Dr. R. Upham, 
Dr. W. G. Morgan, Dr. F. W. White 
and Dr. J. A. Bargen. 

Delegate: Dr. Anthony Bassler. 

Alternate Delegate: Dr. A. F. An- 
dresen. 

NEW LABORATORY 

Establishment of a new laboratory 
for the study of filterable virus dis- 
eases, in the treatment and preven- 
tion of which science is believed to be 
at the threshold of an important ad- 
vance, is announced by the Squibb 
Biological Laboratories. 

Dr. Raymond C. Parker, biologist 
of the Rockefeller Institute for Medi- 
cal Research, and for many years an 
associate of Dr. Alexis Carrel, has 
been appointed to head the laboratory, 
which will operate as a unit of the 
Biological Division of E. R. Squibb 
and Sons at New Brunswick, N. J. 
The new building is a continuation of 
a program of expansion which began 
in the Fall of 1938 with the dedication 
to pure science of the $760,000 labora- 
tory of the Squibb Institute for Medi- 
cal Research. 

“Enlargement of the company’s bio- 
logical facilities was. undertaken be- 
cause rapid development in the knowl- 
edge of filterable viruses has made it 
probable that our ability to prevent 
and control infection from these 
sources will have a rapid expansion 
in the immediate future Dr. John F. 
Anderson, director of the Biological 
Laboratories, explained. 

Among the common diseases caused 
by filterable viruses. Dr. Anderson 
pointed out, are smallpox, rabies, 
equine encephalitis, measles, chicken 
pox, poliomyelitis, and the common 
cold. No specific product for the pre- 
vention of four of these diseases — the 
common cold poliomyelitis, chicken- 
pox and measles — is now available. 

More than 500 scientists from ten 
nations witnessed the first demon- 
stration of the new virus laboratory 
during a tour of the Squibb Institute 
and the Biological Laboratories on 
September 6 and 7. The group, com- 
posed of delegates to the Third Inter- 
national Congress for Microbiology, 
which met in New York City, Sep- 
tember 2 to 9, also inspected the 
Rockefeller Institute for Medical Re- 
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O Tin’s analysis card shows the estimated approximate minimal and 
optimal requirements of infants, a chemical analysis of Gerber’s Baby 
Foods and the average food values of foods included in the infant dietary. 
The information w.is compiled from research by Gerber’s dietetic staff 
in conjunction with the Research Fellowship established by Gerber’s at 
Michigan State College. 

The doctor will find it useful and reliable in working out infant diets. 
Note particularly the excellent values in iron in the dry cereal and the 
good values in all of the canned strained foods — also the fact th.it both 
peas and spinach arc good supplementary sources of Vitamin C. 

An additional analysis card on Gerber’s Cereal Food will also be 
received by those sending the coupon below. 
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Prompt Symptomatic Relief 

in PEPTIC CLCER 


..with PLAIN KNOX 
GELATINE (U.S.P.) 



CASE I-FEMALE, 74 
Uncomplicated gastric ulcer first demon- 
strated b> Koentgen ra)S in 1934. Diet and 
alkalies afforded little relief. Accompanied 
b> loss of ^seiglil. Repeated X-ra> studies in 
1936 and 1937 showed no impro\ement. She 
was placed on a diet-gelatine regime in 
November, 1937. Relief immediate Gained 
weight. Roentgen studies in April, 1938 
showed no demonstrable ulcer. 


C linical research has recently demon- 
strated the effectiveness of utilizing 
plain Knox Gelatine (U.S.P.) in treatment 
of peptic ulcer. In a group of 40 patients 
studied, 36 (or 90%) were symptomatic- 
ally improved ; 28 of these (or 70% ) expe- 
rienced immediate relief of all symptoms. 
Other than dietary regulation which 
included frequent feedings of plain Knox 
Gelatine no medication was given except 
an occasional cathartic. 

IVO DANGER OF ALKALOSIS 
This regime thus eliminates the “alka- 
losis hazard” attendant upon continued 
alkali therapy. In discussing the mode of 
action hy which gelatine brings peptic ulcer 
relief, Windwer and Matzner'*' speak of the 
acid-binding properties hy •which proteins 
can neutralize acids, and they state that 
the frequent gelatine feedings “apparently 
caused more prolonged neutralization of 
the gastric juice.” 

PEPTIC CECEn FOnSICEA 
Empty one envelope Knox Gelnliiie in a glass three* 
quarters filled with cold water or milk. Let the liquid 
absorb the gelatine. Then stir briskly and drink im- 
mediately before it thickens. Take hourly between 
feedings for seven doses a doy. 

*Windwer and Mal2ncr,.4m. JL Dig, Dts, 5:743, 1939. 


v H B The gelatine used in this study was plain 
Knox Gelatine (U.S.P) which assays 85% protein and which 
should not be confused either witli inferior grades of gelatine 
or with sugar-laden dessert potvders, for these latter products 
will not achieve the desired effects. Wlien you desire pure 
U.S.P, Gelatine, he sure to specify KNOX. Your hospital can 
get it on order. 

Please «eiid complclc Name 

drlaib of the Knox 

Address 

Gelatine peptic ulcer 


WRITE DEPT, 475 
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poarch at Princeton on Wednesday, 
September G. 

The program at New Brunswick 
\vi!! be disided into two sections, ex- 
hibitions and charts illustrating new 
developments in the Squibb Institute, 
and a display of biological products 
developed by lai'ge scale methods in 
the Biological Laboratories. German, 
Spanish, French and Italian inter- 
preters will be provided for those who 
do not spe.ak English. Stables in 
which 200 horses and 1500 rabbits are 
maintained for the production of anti- 
toxic and antibacterial sera will be 
.'hown to the foreign microbiologists. 

The new virus laboratory is housed 
in a specially constructed building. 


and is equipped for work with chick 
embryos and tissue culture, two of 
the techniques for work in this field. 
The actual working quarters consist 
of a large general laboratory equip- 
ped with every facility for chemical 
and histological work, a general prep- 
aration room for washing, drying, 
packing and storing the various ma- 
terials that are used, two special 
culture and operating rooms provided 
with filtered ventilation, a spacious 
incubator room, an animal prepa- 
ration room, a bleeding room and 
ample animal quarters. 

The arrangement of the rooms is 
such that the air of the culture suite 
proper is protected at all times from 


the air of the general laboratory and 
ofiice quartei'S on the one side, and of 
the animal room on the other. It is 
also possible for visitors to observe 
every step of the work in progress 
vdthout entering any of the various 
rooms of the culture suite. 

The program of the visiting scien- 
tists at New Brunswick includes a 
demonstration of the Institute's work 
on the effects of Vitamin K and some 
of the new simple synthetic products 
which have an effect similar to that 
of the natural vitamin. A test, using 
baby chicks and allowing Vitamin K 
to be assayed in six houre, will be 
carried out. Charts will show the re- 
lationship of Vitamin K deficiency 
to blood clotting, a comparison of 
methods of assay of Vitamin K, and 
the isolation of the natural vitamin 
from alfalfa. Natural and synthetic 
products with Vitamin K activity %vill 
be displayed. 

Dr. Parker wms born in Newport, 
Nova Scotia, on October 18, 1903. He 
received the degree of Bachelor of 
Arts from Acadia University in 1924, 
and the degree of Doctor of Philo- 
sophy in 1927 from Yale University, 
where he w'as Sterling Fellow', and 
. assistant in zoology. From 1927 to 
1929 he studied in Gei'many as' Na- 
tional Research Council Fellow in 
biology. He became assistant in the 
division of experimental surgery at 
the Rockefeller Institute in 1930, and 
associate in 1935. His researches have 
dealt with selection in protozoa and 
the biology of tissue cells in pure 
cultures. Dr. Parker is the author of 
the leading text on “Methods of 
Tissue Culture.” 

Woldman, Edward E. and Polan, 

Charles G. 

Am. J. d/cd. Sci., Cleveland, Ohio, 

p. 155, Aug., 1V39. 

The continuous drip method of 
using colloidal aluminum hydroxide 
has been in use three years; it is es- 
pecially designed to neutralize gastric 
j acidity uninterruptedly and thereby 
allow peptic ulcer to heal. The 
purpose is the same as most of other 
fonns of treatment for ulcer but as 
Crohn and Reiss have shown mag- 
nesium o.vide and sodium bicarbonate 
are the most powerful excitants of 
gastric secretion, excepting histamine. 
Colloidal aluminum hydroxide is 
mildly astringent and non-irritating. 
It is amphoteric, with a pH of G.9; 
and does not cause alkalosis. It con- 
tains about 59r of aluminum hydro- 
xide and about 0.6% of sodium 
chloride in water. It combines with 
12 times its volume of tenth-normal 
hydrochloric acid within half an hour. 
It is not absorbed from the gastro- 
intestinal tract, as shown by Ivj', in 
dogs and by Einsel, Adams and 
Myers, in man. It coats the ulcer with 
a jelly-like mass. It is helpful in 


EXICOL 

(Oleic Acid and Bile Salts) 


Merits Your Serious Consideration 
Because . . . 

1. It is a potent and proven choleretic and cholagogue 
— stimulating both bile secretion and gall bladder 
emptying. 

2. The clinical results obtained with Exicol tend to prove 

, the coiTectness of the physiologic principles upon 

• which this theory is based. 

( 3. It is a rational and dependable adjunct in the therapy 

of non-surgical diseases of the biliary tract. 

' 4. Exicol therapy makes feeding of high fat diets un- 

1 necessary. 

; Exicol is indicated in the treatment of chronic cholecys- 
I titis, chronic cholangitis, toxic hepatitis and functional 

I biliary insufheienej’. 

Dosage: Two capsules three times daily before meals. 
Supplied in boxes of 36 and 100 capsules. 
Literature on Request 

Brooklyn Scientific Products Co. Inc. 

70 Fifth Avenue New York, N. Y. 





Cloth aaidl Home-Brewed ®®Remedies^^ 


Homespun cloth still has its quality appeal but home-brewed 
remedies are done with. Advanced methods in the art of phar- 
macy have replaced the rule-of-thumb of the kitchen chemist. 

An impressive example of modern exacting compounding is 
Loraga, in which so fine an emulsification of mineral oil and agar 
is attained that thorough mixing with the intestinal contents is 
assured and leakage obviated. A pleasing taste is achieved without 
artificial flavoring. Absence of sugar, alcohol and alkali in Loraga 
makes it suitable for all age periods. 

Loraga contains no added laxative ingredients. A fine mineral oil 
emulsion, indeed, in the treatment of the costiveness of children and 
adults when no active peristaltic stimulation is indicated. You can 
obtain a trial supply of Loraga by writing for it on your letterhead. 

LORAGA 

A PLAIN MINERAL OIL EMULSION AT ITS BEST 

A WILLIAM R. WARNER PRODUCT 

SUPPLIED IN J6-OUNCE BOTTLES 


WILLIAM R. WARNER & CO., INC., 1 1 3 West 1 8th Street, New York City 
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arresting hemorrhafro. The drip must 
he continuwi throuchout the night and 
not more than one hour should elapse 
without medication. In the healing of 
an ulcer the granulation is extremely 
friable and must be protected until 
the crater is fdicd in, which requires 
7 to 10 days. The method has been 
u.sed successfully in bleeding ulcers 
as it promotes clot formation and then 
protects the delicate fibrin from the 
action of the unbuffered gastric juice, 
and pepsin is not active in alkaline or 
neutral solutions. 

The treatment requires hospitali- 
zation of the patient. The colloidal 
aluminum hydroxide diluted to 257r 
i.s instilled into the stomach through 


Recently magnesium trisilicate 
was proposed for the treatment of peptic 
ulcers because its sustained antacid and 
adsorptive effects provide an environ- 
ment conducive to healing. 

Referring to magnesium trisilicate. 
Mutch' (Guj-’s Hospital, London) states: 
"Its antacid power is sustained for hours 
even in the presence of an excess of acid. 
Not only does this facilitate the contin- 
uous control of hyperchlorhydria in the 
gastric contents as a whole, but it fur- 
nishes a basis for a local antacid therapy 
in the floor of the ulcer itself. In the pres- 
ence of acid the trisilicate acquires a gel- 
atinous consistency, and if any of the 
mass lo dges in tlic ulcer crater, it will 
'Mu'.c.'i. N.: Jf.y. sOS. 254, 1956. 


a naso-gastric collapsible thin rubber 
tube, U inch in diameter, passed with 
the aid of silkworm-gut suture which 
is left in place. The tube is passed 
only as far as the lower end of the 
esophagus. In the cases in which the 
tube was not used one ounce of the 
solution was given every hour during 
the day and every 2 hours during the 
night. Usually a sedative was given 
in the evening. The food consists of 
small quantities of a bland diet every 
two hours for tw'olve hours! milk with 
one-third cream, cooked cereals (oat- 
meal, farina, cream of wheat), a soft 
boiled egg, a slice of toast, butter, 
cream soups, gelatin, custard, tapioca 
and junket. For constipation mineral 


progressively neutralize the acid which 
diffuses through it.” 

Magnesium trisilicate does not reduce 
the gastric reaction below the neutral 
point, nor is it absorbed. Hence there is 
no possibility of its inducing an alkalo- 
sis. Since the general motility of the di- 
gestive tract is not disturbed, it does not 
cause constipation or diarrhea. These 
features make magnesium trisilicate an 
antacid of choice in gastric hyperacidity. 

Magnesium Trisilicate Squibb is sup- 
plied as 7)^ gr. palatable, slightly fla- 
vored (peppermint) tablets in bottles of 
100 and 1000. 

Total daily dosage varies between 6 
and 24 tablets according to the patient’s 
condition and response. 


oil is given daily or enemas every 
other day. The treatment is employed 
in eases of hematemesis and melena 
exeepting that the naso-gastric tube 
is not passed until vomiting ceases 
but the colloidal aluminum hydroxide 
is given by the mouth meanwhile and 
the same diet and sodium phenobarbi- 
tal hypodermically as a sedative. 
Small transfusions, 250 cc. are given 
when the systolic blood pressure is 
less than 90 and hgb. below 30%. 

In three years 407 patients with 
peptic ulcer were treated with col- 
loidal aluminum hydroxide. There 
were 322 men and 85 women. The 
drip method was employed in 270 
patients and 80 were on oral treat- 
ment. Of these 101 were bleeding on 
entering the hospital. Twenty-two 
patients had both gastric and duo- 
denal ulcers, nine had marginal ulcers, 
six after gastro-enterostomy and three 
after gastric resection. The most 
striking features of the treatment 
are: 1, the prompt relief of pain, 2, 
the rapid healing of the ulcei-, 3, the 
healing of refractory ulcer, and 4, the 
excellent results in case of massive 
hemorrhage, the mortality in the 
cases being only 3% as compared with 
29% in 38 ca.ses in the same hospital 
in the five year period preceding the 
inauguration of this form of medical 
treatment. 

Allen Jones, Buffalo. 

Bendick, Arthur J. 

Early Esophageal Carcinoma. 
Ami. J. Hoent. and Radium 
Therapy, Vol. XLI, COS, 1039. 

Bendick reports a case of early 
carcinoma of the esophagus. The im- 
portance of this case is that there 
were only slight burning pains, when- 
ever the patient swallowed hot or cold 
liquids. 'The well known symptoms of 
difficulty in swallowing, bleeding or 
loss of weight were not present. The 
routine roentgenographic examination 
was entirely negative. 

Bendick stresses the importance of 
the examination of the patient in re- 
cumbent position. Only 'in this po- 
sition the presence of the growth of 
1.5 cm. in diameter could be visu- 
alized. 

Franz J. Lust, New York, N. Y. 
Einhorn, Max. 

The Value of the String Test for 
the Diagnosis of Peptic Ulcers. 
Gastro-cntcrologia, Vol. 6J,, p. 65- 
67, June, 1939. 

The string test which was intro- 
duced 30 years ago by Einhorn is 
especially valuable in cases with 
shallow lesions in the stomach or duo- 
denum, in which a deformity of the 
stomach or duodenal wall is not 
present. 

Einhorn reports cases of peptic 
ulcer in which the roentgenological 
examination of the gastro-intestinal 


Tot literature address the Professional Service 
Department, 745 Fifth Are., New York, N. Y, 

ERiSquibb Sl Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 
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XoDAY ^vhen a child is contrar)', nervous, irritable and hard to manage the 
phjsician seeks a definite reason. That reason may he dietetic ... a slight 
deficiencj of some of the vital elements vhich the growing body needs. 
Ph)sicians, Nurses and Dietitians well recognize the need for balanced 
dietaries, and more and more of them are recommending COCOMALT. 

COCOMALT HAS "DOUBLE VALUE" . . . 

When this malted food dictonic is added to milk the food value is mate- 
rially increased. The child enjoys the rich full flavor; and COCOMALT 
acts as an incenthe to milk drinking. COCOMALT contains calcium . . . 
phosphorus, iion . . . Vitamins A, Bj, D and G . . . provides quick energj’ 
. . . hodj building nutrients. 

VARIED USES OF COCOMALT 
Infant Feedings 
Febrile Diseases 

Post and Pre-Operatiie Regimes 
Peptie Uleer Diets 
Bland Diets 

Pregnancy and Lactation 
CoiYV alcseenee 
Anorexia 
Growing Child 


R. B. DAVIS COMPANY • Hoboken, New Jersey 

Please send me the new Dietetic Manual— “A Modern Vien 
of Adequate Diet,” together ^\ith a sample of cocomalt. 
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tract L'Ave no evidence of any lesion. 
The .strinp te.st, however, enabled the 
author to make the diagnosis and 
jirovcd afiain to be very valuable. 

Franz J. Lust, New York, N. Y. 

Co.vnA. Frj.ix. 

Thr Dttodenal Sytulromc Asso- 
cUitrd with Ahvrrant Superior 
Mrsmtiric Artery. J. of the 
Inter. College of Surgeons, Vol. 
■2, OS, 19S9. 

Cunha describe.s the syndrome 
which is due to an aberrant mesen- 
tery artery. The clinical sien.s are 
tho.se of a duodenal ulcer. However, 
the pa.stric contents is normal, the 


rocntRcnoloRical examination shows 
no siftn of a peptic ulcer either in the 
stomach or in the duodenum. Cunha 
stresses the fact that fluoroscopy 
however is the most important exami- 
nation. Roentfrenograms cannot possi- 
bly demonstrate the condition unless 
extreme dilatation of the duodenum 
has taken place. Fluoroscopy reveals 
the presence of antiperistalsis in the 
second and third portion of the duo- 
denum, the barium reaching the point 
of compression at about the terminus 
of the latter, then being unable to 
follow through, antiperistaltic waves 
of muscular action carrj' it backward 
to the pylorus, with the production of 


an endless churning back and forth 
between these two points. After some 
time a secondaiy dilatation of the 
duodenum takes place. In those cases 
in which the syndrome has been 
present over a long period, absolute 
stasis in the duodenum is sometimes 
noted, brought about through fatigue 
inertia of the smooth muscle. Marked 
changes in body weight, gross fat de- 
pletion or gross fat increase, alter the 
anatomic relationship and therefore 
the mechanical function of that region 
of the duodenum and are apparently 
an etiological factor in the occurrence 
of the described symptom. 

Franz J. Lust, New York, N. Y. 

Gerstfji, John C. A. 

Retroperitoneal Chyle Cysts. 

Annals of Surgery, Vol. 110, No. 

S, pp. SSO-llO, Sept, 1939. 

Gerster reports a case of retroperi- 
toneal chyle cyst. The clinical findings 
were those of a tumor in the right 
epigastrium. Intensive roentgenolo- 
gical studies enabled the diagnosis of 
a retroperitoneal tumor pressing on 
the rear wall of the second part of 
the duodenum and on the gall bladder. 
At the operation the tumor was found 
attached to the anterior aspects of 
bodies of first and second lumbar 
vertebrae between the aorta and the 
inferior vena cava. The aorta was 
entirely free, but the inferior vena 
cava was intimately adherent to the 
right side of the tumor for a distance 
of three inches. The contents of the 
tumor was a milky fluid. This tumor 
was due to a trauma. 

Gerster emphasizes that the exact 
diagnosis is determined by the micro- 
scopic character of the cyst wall 
(lymphangioma, dermoid, hydroneph- 
rosis) . Analysis of the fluid contents 
is of secondary interest. 

Many cases of chyle cysts are re- 
potted under different headings. Ger- 
ster’s compilation of the literature 
should be well appreciated. 

Franz J. Lust, New Yoi'k, N. Y. 

JUNGNER, G., RYDIN A. AND JOSEPH- 

SON, B. 

Elimination of Cholic Acids. II. 

In Experimental Jaundice, Acta 

Med. Sccind., 97(3/i) :254-20i, 

1938. ■ 

The surface adsorption of cholates 
on the walls of the blood vessels does 
not occur in obstructive jaundice. The 
blood cholic acid in animals with 
toxic hepatitis (after P or CCh) was 
greater than normal but le.ss than 
that seen in obstructive jaundice, and 
there is a greater delay in excretion 
due to injury to the liver parenchyma. 
Estimation of the blood cholate con- 
centration after injection of Na 
cholate should thei'cfore furnish a 
diagnostic liver function test. — J. F. 
V,’. (courtesy of Biological Ab- 
stracts). 




IH^PROVE BOWEL RHYTHM in functional 
constipation WITHOUT IRRITATlbNI 


^pHE effective answer to the problem . 

of constipation— where irritation or 
roughage are contraindicated — is the 
hydrogel, Serutan. Through its unique 
ingredients, Serutan has a swelling 
powere^al to ten timesitsown weight 
It provides a bland, non-oily, gelatin- 
ous bulk to the fecal mass that induces 
an effective colonic reflex, insuring 
copious, normal stool elimination. 

Serutan is entirely non-irritant, and 
free from habit-forming drugs or 
roughage. Clinical tests in hundreds 
of cases over the past five years have 
confirmed its efficacy and safety. 

The gentle, thorough nature of the 
peristaltic action Serutan induces 
indicates its use particularly in spastic 
constipation, in the constipation inci- 
dent to pregnancy, colitis, ixlcers, 
hemorrhoids, etc., and for pre- and 
post-operative use. 

Many physicians are now prescrib- 
ing Serutan because its ability to 
invoke normal physiologic response 
provides such a helpful stimulus to 
intestinal muscle tone. Thus its admin- 
-, istralion may often be decreased or en- 
tirely discontinued after a period 
of use. Have you tried Serutan in 
your own costive cases? The 
coupon will bring professional 
samples and literature. 



Professional Service Division, Jerse/ Cily, N. J. 


serutan 


THE 

PHYSIOLOGIC AID 
TO NORMAL 
EVACUATION 


A.- 


SERUTAN. Pxofossloaal Service Division 
Department D.]l 
Jersey City« N. J. 

GenUemen: 

I shoulii like ve^ much to receive a profes* 
siotial supply of ^rutan with literature. 
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THESE CHARTS 
TELIA 
SIGNIFICANT STORY 


These two charts compare the rates 
of digestion of homogeni2ed vege- 
tables and pureed vegetables in the 
stomachs of 8 patients with chronic 
peptic ulcers. The gastric evacuation 
time proved to be significantly less 
for homogenized vegetables (an aver- 
age of 3.5 hours) than it was for 
pureed vegetables (an average of 
more than 5.0 hours). 


HOMOGENIZED 

VEGETABLES 

Shadowed area shows gastric residue 


PUREED 

VEGETABLES 

Shadowed area shows gastric residue 


AfttA or &UAPOW or CASTMC MMDOE - ttCCtNT Of iMMtOtATt 


I 

«0 • 



|b|^GENi?§5- 

FOOP’ 1 



NOTE: It often seems 
desirable to add vege- 
table supplements to 
the bland diets of pa- 
tients with functional 
disturbances of the 
gastro-intestinal tract 
— in order to main- 
tain adequate nutri- 
tion. At the same time 
it is essential that the 

stomach be given both motor and secretory 
rest. The easy digestibility of specially 
homogenized vegetables suggested that, in 
these cases, homogenized vegetables have 
unusual advantages. To investigate their 
possibilities, a series of experiments w as un- 
dertaken.The charts reproduced on this page 
summarize one phase of these experiments. 
For a full summary of these experiments 
(reported in September issue of The Journal 
Lancet) write Libby, McNeill Libbj Re- 
search Laboratories, Dept. AO-ll, Chicago. 



#Ljbby'sspeaan> homortcnized 
vcfretablcs ate prepared by 
an exclusive process that com- 
pletely breaks up cells, fibers 
and starch particles.and releases 
nutriment for easier digestion 
U S Pat No 2037029 


SPECIALLY HOMOGENIZED^ 


VEGETABLES 

Carrots Spinach Peas 

3 Vegetable Combinations 
A Fruit Combination 
A Cereal Combination 
A Nutritious Soup 


CO'» 1919. Lieey. A L 
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Pabhim is thoroughly cooked 
by a patented process 

and is palatable 

Pablum is thoroughly cooked 
by a patented process 

and is low in fiber 

Pablum is thoroughly cooked 
by a patented process 

and needs no further cooking 

Pabhim is thoroughly cooked 
by a patented process 

is rich in iron, rich in calcium, 
and rich in vitamins Bi and G 

rArJLUSf « pnlfltaljJe mixed ecrcal food, vitamin and mineral enriched, composed of 
wheatmeal (farina), oatmeal, commcal, ^hcat embryo, beef bone, brewers* yeast, alfalfa 
leaf, iifxlium chloride, and reduced iron. Please enclose professional card when re^juestlnp 
samples of Mend Johnson products to cooperate in prevcntlnp their reachlnp unauthorized 
pomon-’ Mead Johnson & Company, Evansville, Ind., U.S.A. 



A Tcn<r<^nful 
make' a 
Tumblerful 
of "Jelly'* 



PsnLtktcdAiU 

'J: and LubHuodJjiorx. 

SYL NON-HABIT FORMING 

While KONSYL, the originnl concentrated vcRCtablc mueilloid 
niado from PlantaRO Ovata, is indicated in chronic constipation 
it is also of value in the treatment of the following conditions: 

1. In catarrhal colitis caused by purgatives, riciwous spasm of 
the bowel and in chronic irritation caused by coarse indigestible 
foods, Konsyl by forming a soft bland non-irritating bulk will 
usually have a beneficial effect. 

2. Headaches. There are many cases of headache, lethargy and 
dizziness that are due to colonic stasis, or clogging of the large 
bowel with fecal material. Konsyl, by c-stablishing regular elimi- 
nation, is usually of great benefit in these cases. 

.1. Looseness of the bowels. There are many cases of looseness 
of the bowel, especially of nervous origin, ivhere Konsyl by 
supplying a soft bulk absorbs excessive intestinal fluids and 
changes loose movements into soft or even formed stools. 

Write far clinical test sample and literature. 

.•Uso manufacturers of L. A. FORSIULA containing Lactose, 
Dextrin and Plantago Ovata Concentrate. Aj 11.39 

BURTON, PARSONS Z COMPANY 
Sef'idnff Phifsieians since i88S 
Wosti.ngton, D.C. 


Palmer, Walter Lincoln. 

Benign and Malignant Gastric 
Ulcers: Their Relation and 
Clinical Diff crentiation: Ann. 
hit. Med., Vol. 13, No. S, pp. 317- 
3SS, Aug., 1939. 

Palmer describes a case of a carci- 
nomatous ulcer of the lesser curva- 
ture of the stomach. The roentgen- 
ological e.xamination showed it to be 
a benign lesion. The gastroscopic ex- 
amination, however, revealed the 
presence of a carcinomatous ulcer. 
The hi.stological findings are very well 
illustrated by the microphotographs. 
These microphotographs reveal a 
minute carcinomatous lesion in a fold 
of the fundus of the stomach. The 
difficulty of differentiating between 
benign ulcers and carcinomAtous 
ulcers is emphasized especially in 
ulcers which show a carcinomatous 
degeneration. Free acidity of IOC 
showed after a histamine test. Stool 
examinations for occult blood varied 
from negative to strongly positive. 
Roentgenological examination showed 
a small gastric lesion. The autopsy 
showed massive carcinoma metnstascs 
to the skeleton. Minute carcinoma 
metastnscs to lymph nodes, spleen, 
and lung. 

Franz J. Lust, New York, N. Y. 

ScHATZKi, Richard. 

The Roentgenologic Appearance 
0 * Intussusccptcd Tumors of the 
Coto7u Am. J. Roent. and Rad. 
Thcr., Vol. XLl, i, 5/,9-5C3, 1939. 

Schatzki reports eleven cases of in- 
tus.susceptod tumors of the colon in 
adults. It is interesting that three of 
these were pedunculated submucous 
lipomas, which showed partial necro- 
sis and ulceration. The rG.st of his 
cases Was due to carcinomata. Schatzki 
uses mostly the contrast enema and 
the flat plate. Oral administration of 
barium is only an additional method. 

The author discusses the roentgen- 
olotrical signs which differ according 
to the amount of obstruction and in- 
tussusception present. The signs arc 
easily explained by the anatomical 
process. The barium may enter the 
central canal as well as the peri- 
pherial sheath of the colon. Besides, 
on the flat film a sausage-shaped, 
homogeneous shadow (representing 
the intussuscepted portion of the in- 
testine) can he seen. This area may 
be surrounded by the air-fillcd sheath. 
Occasionally even the tumor can he 
seen heading the invaginated colon. 
To differentiate between the fecal 
matter and intussusception, Schatzki 
stresses the homogenity of the path- 
ological shadow, whereas fecal matter 
has a mottled appearance. 

As differential diagnosis we have 
only to consider (1) the inverted 
cecum and (2) Kantor’s string sign 
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Doctors Acclaim 
New Acidophilus 
Discovery 

Lactobacilli kept viable 
Vitamin B Complex Added 
Surplus Lactic Acid 
Removed. 


Clinical Tests show Lactys Relieved 
Chronic Constipation in a High Pcr~ 
centage of Cases. Noted Authorities 
Using in Arthritis. 


Doctor.>; are enthusiastic about 
results obtained with Lactys, a 
new lactobacillus acidophilus 
concentrate, produced under a 
new process which keeps the 
acidophilus bacilli viable, re- 
moves surplus lactic acid and 
adds yeast vitamins. Patients 
derive direct benefit from the 
compressed acidophilus and 
Vitamin B Complex without 
having to cope witli an ex- 
ccs.sive amount of lactic acid. 
Lacty.s makes it possible for 
the first time, to carry suf- 
ficient quantities of lactobacilli 
directly into the intestines in a 
viable, potent form. 

Chronic Cases Respond 

Clinical tests show that many 
chronic cases of constipation 
re.spond to this new treatment 
— cases in which other forms 
of treatment were unsuccess- 
ful. Prominent clinicians are 
now prescribinp Lactys in 
certain cases of arthritis. The 
simplicity and convenience of 
the compressed 10 pram doses 
of Lact.vs are obvious. 

Send for Free Samples 

Send today for free samples of 
Lactys, clinical tests and lists of 
dictrilmtor.^. Lactys Inc., Copeutt 
Lane, Yonkers, N. Y. 


Resiore Mormal Bowe! 
Action This Proved Way 



For Lasting Results 


I of repional ileitis. A.s to the site, 
i Schatzki difTerentiates between ceco- 
I colic (ileocolic) and colocolic intus- 
i Eusceptions. Accordinp to the location 
only slipht difTerenccs in the roent- 
penolopical aspect take place. ■ 

! Franz J. Last, New Y'ork, N. Y. 

SciiENKEN, John R., Stasney, 

Joseph and Hall, W. Knowlton. 
Lack oj Antianemie Principle in 
Human Lircr from Case of 
Carcinoma of Stomach. Proc. 
Soc. Exp. Piol. and Med., 1,0(1): 
so-00, loss. . 

The injection of an extract pre- 
pared from a human liver obtained 
at necropsy from a patient with carci- 
noma of the stomach produced no re- 
ticulocytic response in a patient with 
addisonian pernicious anemia in re- 
lapse. The injection of a control ex- 
tract prepared from the liver of a 
patient with cerebral hemorrhape 
caused a marked stimulation of 
hematopoiesis. The pyloric and pre- 
pyloric portions of pastric mucosa 
which were replaced by neoplastic 
tissue in the patient with carcinoma 
of the stomach have been shown by 
experimental obseiwations to be mo.st 
active in the production of the in- 
trinsic factor.” — Authors (courtesy 
of Biolopical Abstracts). 

Upham, Roy and Spindler, Frank. 
Studies on Humans with a AVic 
Secretagogue Meal. Reu. Guslro- 
cnt., C(I):12-21, lO.ll). 

The method is too involved for 
routine gastric analysis. The basis of 
the test meal is Lumco meat extract 
with phenol red indicator. The con- 
centration of phenol red in the test 
meal is compared with that in the ex- 
tracted sampic.s. It is claimed that 
the meal gives “absolute figures” for 
the amount of HCl produced by the 
stomach. — G. H. C. (courtesy of 
Biological Abstracts). 

Reiners, Hermann. 

Die Harnstoffbildung in der uber- 
lehcndcn, experimentell geschadi- 
pten Leber. Arch. Exp. Path. u. 
Pharmakol., 100 :i52-illO, 10S8. 

The formation of urea by the sur- 
viving cat liver, remoi'ed after poison- 
ing of the entire animal with P, and 
artificially perfused with blood, was 
unaltered despite .severe changes in 
the epithelial portion of the liver. 
Danmging the endothelial system of 
the liver with India ink or electro- 
copper neither checked nor increased j' 
urea formation. Simultaneous acute l 
injury to both tissue systems caused j 
a considerable checking of urea for- J 
motion, even though changes in each I 
system were not as great as had oc- j 
curred in the injuries of the .single [ 
1 systems as studic.s. Urea formation j 


CARBOMIDE 

The effervescent tablet of 
Hammond’s mixture 

Now improved: 

’ To dissolve faster 

To be more convenient 
to take 

To be more palatable 

CARBOMIDE 

(Hammond’s Sllxture modified) 

PoLasslum Bromide GR XVI 

Charcoal GR VI 

Scale Pepsin GR III 

EfTervescent Salts qs 1 tablet 

Suggested in: 

Chronic Nervous Exhaustion 
Nervous Indigestion 
Sociological Disorders 

WELIN-SATER COMPANY 

Pasadena California 


A Handsome Permanent 
Binder for the American 
Journal of Digestive 
Diseases 



The ONLY 
binder that 
opens flat as a 
bound book! 
Made of durable 
imitation leather, 
it will pre.servc your journals 
permanently. Each cover holds 
12 issues (one volume). Do your 
own binding at home in a few 
minutes. Instructions easy to 
follow. JIail coupon for full in- 
formation on above binder. 


-MAIL COUPON TODAY!- 


SUCKERT LOOSE LEAF COVER CO. 

234 W. Lamed St. Oetrolt, Mlchisan. 

.Mall pmtpald . .. I'lndurs for The Articrlcnii 
Journal of Digestive I»lsc,a;tes for jenr.s ..... . 
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Intestinal DROUGHT in the 
Obstinate Case 


WATER DEFICIENCY ill the stool — a cominon char- 
acteristic of constipation — is accentuated in the 
obstinate case. 

In addition to the softening and lubrication of 
the dehydrated mass which occurs because of the 
water-holding and -water-controlling properties of 
Mucilose, a gentle initial laxation is sometinies 
required in stubborn cases. These important reg- 
ulative factors are combined in the most recent 
development — 

MUCILOSE SMNULES 
WITH IMSACBA 


Active Factors: Mucilose (55%) — a licinicellulose 
obtained from Plantago loeflingii. Well recognized 
in constipation and colitis management for its remark- 
able ability to swell in tbe presence of liquid and 
form a mucilaginous, easily passed, bulky mass. 

Kasagra — 4- minims to the teaspoonful. Each 
minim of Stearns Kasagra represents the gentle tonie 
laxative properties of one grain of cascara sagrada 
bark. 

Dose: One to tivo teaspoonfuls, folloived by copious 
water. 

MUCILOSE AVAILABLE IN THREE FORMS 
FOR GRADATION IN TREATMENT 

Mucilose Granules with Kasagra. 4 oz. bottles 

Mucilose Fl.akes, 4 oz. and 1 6 oz. bottles 

Mucilose Granules, 4 oz. and 16 oz. bottles 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

NEW YORK KANSAS CITY ' SAN FRANCISCO 

-WINDSOR, ONTARIO SYDNEY, AUSTRALIA 
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When you recommend 
^^malted^^ milk be sure 
to specify ‘‘HORLICK^S’’ 
Here^s why! 

H ORLICK’S is made from ivliole milk from 
tuberculin tested herds, choice malted barley, 
and wlieat flour, carefully enzyme hydrolyzed. 
Procc.ssin>; is conducted at controlled low tempei'- 
atures to protect natural vitamins of milk and 
jrrain. And the rich malt flavor of Horlick’s 
tempts hard-to-please appetites. The soft, low 
tension curds are easily digested. 

For a free trial supplj', write on your professional 
letterhead, to Horlick’s, Dept. AJDD-11, Racine, 
W'isconsin. 

HORLICK’S 

NOW AT NEW LOW PRICES 
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CHEVALIER JACKSON 
ESOPHAGOSCOPES 

. 

Pilling-Madc Equipment Used by the Staff of 
the Chevalier Jackson Clinics 


ajAIi^ntlr arc exact duplicates of thosa made br us for and 

l”i the Tarioiis Chcraller JaeJeson Clinics In rMlntlclphla, All made 
iinJ'r our one reof ^nd supcrilslon. Insuring proper Intcrfunctlonlnc cf 

Ift'tTurirnls 



Miller-Abbott Double Lumen Tube 

For Small Jnicstinal Jntuhaiion 
A. u»d br T. Ori.r Mill.r, M.D.. W. Oil.r Abbott, M.D. 

Price S7.50 


Wo also make the Abhott-Rawson Double 
Barreled Gastro-Enterostomy Tube 

•;r>--a> I'jrrt!:'l Oitb-o-Knlfrcttony Tutx! (Ablott-Entraon) TSUS Ij 
I'-r r.V r,",: cttmixe core c! rialnourMhed futlrnts flubjoefrd 
1 ' arv frr— r;.'ati,r rrooftlurr anaaiorioainr the alociacli to the 

5 ill Ij » 

^'..*■'.^’'“■’•''-'■*''•1 b*;al 3 ’«!nsle luaenM section leads up frnm 
I t 1-* sleellr.j: sllrer) at the tip fer 20 cm. at IhLs 

.•'nt- A an J Urr^r Itmirn be^Lns and ccntlnurs IJifou^ihout the 

r-’-'t;-,:,-; cf th«? tnl^. 

Price S5.50 


GEORGE P. PILLING & SON CO. L-ci ui isrJ su.. fbnijeijjii, Pt 


is not niono n function of the pithlial cells or of the Kup- 
pfor star cells; it should rather be considered ns a combi- 
nation work of both tissues. Both the origin and the nature 
of the injury to the organ are of importance as regards 
the effects upon this essential function of the liver in 
diffuse liver pathologies. — C. S. L. (courte.sy Biol. Abst.). 

Stif.beu.vg, Hazel K. and PiiiPAim, Esther F. 

/?/cls of Families of Emphi/cd Waffe Eamiers and 
Clerical IVorkcrs in Cities. V. S. Dept. Agric. Circ., 
507, 1-1,0, 0 figs., loss. 

This analysis of the qunntitic.s of different foods 
purchased, their cost and their nutritive adequacy, in a 
relatively well-to-do population group, is based on about 
4,000 weekly records, obtained from Decethbor, 1034, to 
February, 1037, in 43 industrial centers in S major geo- 
graphical regions of the U. S. Sfost of the families were 
whites; some were Negroes in Sliddle Atlantic and South- 
ern cities. Median expenditures (whites) ranged from 
52.10 a person a week. (East South Central) to $2.85 
(Pacific coast) ; of Negroes, 51.55 (Southern) to 52.40 
(middle Atlantic). Expenditures for food rose with in- 
creased economic well-being. Such increments were most 
pronounced in milk, butter, cream, eggs, meat, fruits, and 
succulent vegetables, and least for grain products, sugars, 
and fats other than butter and cream. The average con- 
sumption of 36 important groups of foods is given by level 
of food expenditure and- by season, and for 4 regions 194 
individual food items are also presented. Comparisons of 
the average nutritive values of the diets (calories, protein, 
Ca, P, Fe, vitamin. A value, Vitamin B,, ascorbic acid 
(Vitamin C), riboflavin, and the pellagrapreventivo 
factor) with suggested dail.v .allowances for each unit are 
made. The middle 50fc of the white families received per 
requirement unit per day 70-95 gms. of protein; 0.50-0.83 
gm. of Ca; 14-17 mgms. Fo; 2,000-4,500 I. U. of Vitamin 
A; 4O0-GOO I. U. of Vitamin Bi; 50-100 mgms. of ascorbic 
acid; and 550-900 Sherman units of riboflavin. From 40 
to COfr of the diets of white families were in need of im- 
provement, and over COfo of these of Negro f-amilics. Most 
of the diets derived a relatively high proportion of their 
calorics from the flavorful fats, sugars, meat, poultry' and 
fish, a low proportion from milk products, fruits and vege- 
tables other than potatoes. The white families spent from 
of their food money for eggs, lean meat, poultry and 
fish; for vegetables and fruits; but only for 

milk and cheese. For the Negro families the respective 
figures wore }A-Va and A-. Even the good diets fell short 
of the optimal allowances of protective foods. More 
emphasis should be pul on leafy and green-colored vege- 
tables and upon milk, many of whose ine.xpensivo varieties 
and forms yield execilent food value for their cost, — 
Authors (courte.sy of Biol. Abst.). 

Fruton, Joseph S. and Bergmann, Max. 

The Specificity of Pepsin, j. Biol. Chem., 127(3): 
027-01,1, 10,70. 

Several specific substrates for crystalline swine pepsin 
were sjTithcsized — such os carbobenzo,vy-lglutamyl-i-tyro- 
sine and giycyi-lglutamyi-tyrosine. Carbobenzoxy-l-gluta- 
myI-!-tyrosine was split optimally by pepsin at pH4 into 
carbobcnzoxj'-l-glutamic acid and 1-tyrosinc. Substitution 
of the free carboxyls in the substrates inhibited pepsin 
action. Pepsin, an acidic enzyme, therefore required an 
acidic substrate for its action. The classification of pro- 
tein-splitting enrj-mes on the basis of pH optima should 
be abandoned in favor of a cla.ssificntion on the basis of 
specificity phenomena. The availability of sj-nthetic sub- 
strates for pepsin having only one sensitive peptide bond 
permits a more precise study to bo made of the kinetics 
of peptic hydrolysis and the quantitative estimation of 
pepsin in biological fluids. It also permits a comparative 
study of the relative specificities of pepsins of various 
animal .spp. — Authors (courtesy Biol. Abst.). 
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Diffuse Spasm of the Lower Half of the Esophagus' 

By 

HERBERT W. SCHMIDT, M.D.f 

ROCHESTER. MINNESOTA 


E sophageal occlusion in which an organic lesion 
is not present at the site of obstruction consti- 
tutes a vei-y interesting condition. The better known 
of such conditions are cardiospasm, localized non- 
sphincteric spasm and diffuse spasm of the distal half 
of the esophagus. The last named is the least known 
of the three conditions and may give rise to a very 
distressing train of clinical symptoms. For this reason 
it is indeed essential that we review the anatomic, 
physiologic and clinical facts concerned with esopha- 
geal occlusion. It is the purpose of this paper, there- 
fore, to present such facts, to review typical cases of 
diffuse spasm, to present a resume of the clinical and 
possible etiologic factors responsible and to note 
the reaction of this condition to various therapeutic 
agents. For a lucid understanding of the problems 
concerned in any condition as complex as this, it is 
well to review first some of the facts as well as some 
of the controversial points concerning the anatomic 
and physiologic characteristics of the esophagus. 

ANATOMIC CONSIDERATIONS 
The esophagus is a muscular tube (1, 2, 3) the 
proximal portion of which is continuous ivith the 
distal portion of the pharynx .iust posterior to the 
cricoid cartilage and anterior to the sixth cervical 
vertebra; it extends caudalward through the posterior 
mediastinum, through the esophageal hiatus of the 
diaphragm, and into the abdominal cavity. Its most 
inferior portion opens into the stomach at a level be- 
tween that of the tenth and that of the twelfth 
thoracic vertebra. The mucous membrane is made up 
of stratified squamous epithelium outside of which 
there is a thick, tough submucosal layer. The muscu- 
laris is composed of an inner circular layer and an 
outer longitudinal layer, the former predominating in 
the distal portion and the latter predominating in the 
proximal fourth. In man, the muscular elements are 
striated in the proximal third, both striated and 
smooth in the middle third and smooth in the distal 
third. Surrounding the muscular coat is a thin fibrous 
tunica adventitia. The diameter of the esophagus, in 
general, increases from the proximal portion distal- 
ward, the narrowest portion being at the level of the 
cricopharyngeus muscle. Constrictions are situated 
also at the level of the aortic arch, the left bronchus 
and the diaphragm. 

The nerve supply is derived from the vagi and the 
sympathetic chains. Sjunpathetic fibers are known 
which come from the inferior cervical ganglia and 
from the celiac plexus. The existence of direct 

*Abridfnnent of thesis submitted to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the re- 
quirements for the degree of Master of Science in Sledicine. 
tDivlsion of Medicine, The Mayo Clinic. 

Submitted June 8, 1939. 


branches from the thoracic sympathetic ganglia is still 
a cause of controversy. 

PHYSIOLOGIC CONSIDERATIONS 

The function of the esophagus is to convey food and 
liquid from the oral cavity to the stomach (4, 5, 6, 7). 
The act of swallowing has been described as occurring 
in three stages. 

Stage 1. After mastication the food is rolled into a 
bolus and is transported to the pharyngeal entrance 
b 3 ’- the voluntarj' action of the tongue and myohyoid 
muscles. 

Stage 2. The mucous membranes of the posterior 
pharyngeal wall, base of the tongue and soft palate 
contain sensitive sensory spots, called the chief and 
accessory spots. These spots are the sites of origin of 
afferent nerve impulses which are carried over the 
glossopharyngeal nerve, the second division of the 
fifth nerve and the superior laryngeal nerves to the 
center of deglutition in the fioor of the fourth ventri- 
cle. The impulses thus conveyed institute the second 
and involuntary act of swallowing. The dependence of 
deglutition on incoming afferent impulses from special 
regions in the oral and pharyngeal cavities is illus- 
trated by the fact that deglutition is impossible after 
thorough cocainization of the regions in which such 
impulses originate. -Trauma or pathologic processes 
that affect the center of deglutition make swallowing 
impossible. This is illustrated in cases of bulbar palsy, 
amyotrophic lateral sclerosis with bulbar involvement 
and in certain cases of cei'ebral thrombosis. 

Stage 3. The third stage of swallowing begins when 
motor impulses are given out from the center of de- 
glutition which set up peristalsis in the esophagus. 
Three distinct mechanisms exist which control the 
course of the bolus along the esophagus: la) The 
afferent impulse is sent out from the chief and acces- 
sory peripheral centers to the center of deglutition in 
the brain which in turn sends out motor stimuli to 
different segments of the esophagus to set up peris- 
taltic activity. The continuity of the esophagus is 
not necessary for this mechanism, (b) The second 
mechanism consists of a series of reflexes which pass 
successively through the center of deglutition. Each 
reflex has its distinct afferent path to the center which 
in turn sends motor stimuli to definite regions of the 
esophagus. A bolus of food by its presence locally can 
precipitate peristalsis. This mechanism is dependent 
on the integrity of the esophagus as well as on the 
integrity of the vagus nerves, (c) The third mechan- 
ism has been demonstrated by Cannon (8) and Carlson, 
Boyd and Pearcy (9). After bilateral cervical vago- 
tomy in the cat the entire esophagus is at first para- 
lyzed. Then the part made up of smooth muscle and 
Auerbach’s nerve plexus is capable of local co-ordi- 
nation independent of afferent or efferent connections 
with the central nervous system. 
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The nen'es and sympathetic nervous system 

innervate the esophagus. It is generally ajireed that 
tile vaiTUs system is the chief course for both atTercnt 
impulses from and efferent impulses to the orpan. The 
exact details are not yet clearly understood. The role 
of the .sympathetic nervoms system is not definitely 
knou-n but apparently it does not exercise an antajro- 
ni.stic action toward the vaprus nerve so far as degluti- 
tion i.= concerned. 

Variou.R change.s in the esophagus are capable of 
producing pain. The (.5) mucous membrane is not 
very sensitive to irritants but painful sensations can 
be felt as arising secondary to spasm and usually are 
localized in the lower retrosternal and retroxiphoid 
regions but may be referred into the cervical and 
mastoid regions, to the angle of the jaw or into one 
or both external auditory canals. Pain also may be 
referred to the back at a level between that of the 
tenth !ind that of the twelfth thoracic vertebra. 

In the study of esophageal motility, tone and spastic 
phenomena it is well to keep in mind that e.xperi- 
mental work will vary according to the animal used, 
since the anatomic relationship of esophageal muscu- 
lature, especially the relationship of smooth to striated 
muscle, differs in various species. The mu.sculature 
of the c.sophagus of the dog and rabbit is striated 
throughout the entire organ. In c.ats, .apes and man 
the esophagus is composed of striated muscle in the 
proximal portion and smooth muscle in the distal 
portion. The goo.so has an esophagus composed en- 
tirely of smooth mu.scle. Thus the results obtained in 
laboratory cxiieriments cannot alw.ays be directly .ap- 
plied to human beings. 

ETIOLOGIf ASPECTS OF ESOPHAGEAL SPASM 

From the standpoint of the etiologic basis of spastic 
phenomena in the distal half of the esophagus inter- 
e.sting and significant experiments have been per- 
formed by Carlson, Boyd and Pe.arcy (9) and Carlson 
and I.itt i lOl on cats and on a Macacus monkey. 
Stimulation of the sciatic nerve produced inhibition 
of tone at the c.ardi.a and distal portion of the esopha- 
gus in most of the studies. At times, however, con- 
traction followed sciatic stimulation. The effect w.as 
pre.sent although both vagi were sectioned in the neck. 
The state of tone in the distal portion of the esophagus 
was influenced by thermal, mechanical and chemical 
stimulation of the tongue and mouth. The state of 
tone present prior to stimulation was important. If 
the esophagus was atonic, contractions were noticed 
when the pharynx was stimulated mechanically. If a 
high degree of tone was present, inhibition was noticed 
after pharjngeal stimulation. Similar effects ivere 
noticed when the central portion of the glos.soph.nryn- 
geal nerve, cre.atcd by division, was stimulated. These 
reflexes failed to occur after section of the vagi. 
Traction on intact vagus nerves, sudden .stretching of 
the stomach, mechanical stimulation of the gall bladder 
or common bile duct caused severe hypertonus or 
spasm at the cardia. It was felt that both vagi and 
splanchnic efferent pathw.ays were involved in the.se 
reflexes, since the.v wore obt.ained in a diminished de- 
gree after section of both vagi but were not obtained 
after .‘'cction of both vagi and splanchnic nerve.s. 

Strong di.'tention or compression in the urinary 
bladder, large or small bowel, or cutaneous stimu- 
lation prtHiuced prolonged contractions or spasm .at 
the cardia. The authors felt that long reflex mechan- 


isms apparently could be thrown into activity by the 
stimulation of any sensory nerve in the body. 

Ve.nch (111 stimulated nerve fibers periphertil to 
the celiac ganglion and the sifianchnic nerves in cats 
and observed more or less maintained tonic contrac- 
tions on which rhythmic contractions were super- 
imposed in the dist.al portion of the esophagus in both 
cases. 

Tlie results of the aforementioned experiments are 
interesting when one speculates iis to the etiologic 
b.asis of diffuse spa.sm of the esophagus. Jloersch and 
Camp (12) postulated as to the possibility of reflex 
origin. Schultz Ortiz (13) and Einhorn and Scholz 
(14) b.ave called attention to conditions which may 
precipitate reflex spasms in the esophagus. These 
sp.ssms may be secondary to lesions within the esopha- 
gus itself as in the case of carcinoma, esophagitis or 
foreign body. They m.iy be secondary to lesions within 
the stomach such as carcinoma, gastric ulcer or dia- 
phragmatic hernia. They may be secondary to lesions 
in the gall bl.adder or biliary tract. Esophageal spasms 
have been described which have been due to organic 
dise.nsc of the central nervous system, as the result of 
poisoning with lead, arsenic and belladonna, or in the 
course of infections or tetan.v. Sluder (l.l) observed 
nonsphincteric .sp.nsm of the esophagus in a case in 
wliich a positive Wassermann reaction was obtained. 
The esophageal spasm disappeared after cocainization 
of the sphenopalatine ganglion. Eloesser (16) has pre- 
.sented four cases of persistent nonsphincteric spasm 
of the esophagus occurring at the level of osteo-ar- 
thritic deformities of the spine. Disturbance of inner- 
vation secondaiy to pressure was postulated as being 
a possible cause. 

As can readily be seen, it is extremely important 
that a primary pathologic process in the esophagus 
and elsewhere in the body be searched for when, any 
individual has diffuse esophageal spasm. 

Comby (17), .facobson (18, 19),Muggia (20),Briihl 
(21), Sudhues (22) and Schultz Ortiz (13) have ob- 
served cases wherein emotion apparently alone has 
precipitated rather severe esophageal spasms. It has 
been our e.xperience to find that in some cases of 
diffuse spasm of the esophagus emotion play.s a defi- 
nite etiologic part. 

CLINICAL SURVEY 

A clinical suiwey of diffuse spasm of the distal 
portion of the esophagus is interesting but difficult. 

Historical. Probably the first description of diffuse 
spasm of the esophagus was made in 1889 by Osgood 
(23) ivho rend a paper before the Bo.ston Society for 
Medical Improvement wherein he told of six cases in 
which there must have been severe esophageal spasm. 
All of these patients complained of dysphagia. His 
description of symptoms was as follows; “The distre.ss 
was always located beneath the xiphoid cartilage ns 
high as its union with the gladiolus, and here tender- 
ness on pressure is usual. From its point of origin 
the discomfort, which i.s. ver.v peculiar in character, 
may radiate up to the pharj-nx and from that locality 
p.a,ss into one or both ears. . . When the entire tract 
of the esophagus is thus involved the distress is vei-y 
annoying and is apt to alarm the patient. . . There is 
the .sense of impending suffocation. . . Sometime.s the 
distre.ss .appears to the right of the median line and 
gradually involves the right chest as far as the outer 
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border of the mamma, being sharply felt in the nipple. 
In extreme cases pain is felt in the back. . . At all 
times there existed difficulty in swallowing beer, cham- 
pagne, apollinaris water, and other gaseous drinks. Aa 
soon as the fluid reached the lower end of the esopha- 
gus a spasmodic, but only momentary, constriction 
followed. . . It is during the existence of an obstinate 
attack that the sufferer complains of a strange .sen- 
sation of pain in one ear. very rarely both ears, and 
not at all in some cases. . 

Osgood (23) remai-ked about the unusualness of 
this syndrome, in that there was "no absolute stenosis" 
of the esophagus. Unfortunatelj- the diagnosis could 
not be established accurately due to the fact that 
roentgen rays had not been known at that time. More 
recently with accurate roentgenologic e.xaminations of 
the esophagus diffuse spasm was probably recognized 
by Teschendorf (24) and by Barsony and Polgar 125), 
but it remained for Moersch and Camp (12) to de- 
scribe this condition as a distinct clinical entity. 

Diffuse spasm of the esophagus is generally char- 
acterized by dysphagia and pain. The dy.<;phagia is 
intermittent in character at the onset. The point of 
obstruction is usually situated dorsal to the distal 
half of the sternum. Variation as to the type of food 
or liquid which precipitates dysphagia and pain is 
noticeable. The condition may go on to complete 
esophageal obstruction which lasts variable lengths of 
time. This complication may be so severe that a gas- 
trostomy may be necessary. Pain is frequently a ver.v 
distressing symptom. The pain may simulate that of 
angina pectoris, or of disease of the stomach or gall 
bladder. In several instances incorrect diagnoses have 
been made and thus specific therapy has been directed 
toward a condition which did not exist. Pain may 
vary from a dull sense of discomfort to a sharp ex- 
cruciating pain which may simulate gall stone colic in 
its severity. Pain is usually situated in the retro- 
xiphoid and retrosternal region but may extend to the 
back in the neighborhood of the tenth and twelfth 
dorsal vertebrae or may extend upward along the an- 
terior portion of the thoi'ax into the ceiwical region 
and into the external auditory canals and then along 
the jaw. Pain may be precipitated by meals or it may 
occur independent of the ingestion of food or liquid.s 
since attacks of pain have awakened from a sound 
sleep individuals who have this difficult.v Almost all 
patients who have diffuse spasm of the esophagus are 
of an intense, temperamental makeup. Invariably ex- 
acerbations are precipitated by neiwous strain, neiwous 
fatigue or anxiety. 

Moei’sch and Camp (12) have described very clearly 
the roentgenologic changes seen in cases of diffuse 
spasm of the esophagus. It is desirable that roent- 
genoscopic observations be performed, because roent- 
genograms represent only certain phases of the entire 
picture. Three main tjqies have been listed according 
to the findings on roentgenoscopic examination: (1) 
diffuse, irregular spasm in the distal half of the 
esophagus; (2) multiple spastic segments and (3) 
diffuse narrowing of the distal half or third of the 
esophagus. The type may vary in degree and at times 
dui'ing the examination the different types of spasm 
may occur in the same indivddual. As baidum is 
swallowed there are rapid changes in the size of the 
esophageal lumen due to irregular peristalsis. The 
barium moves up and down with peristalsis. From 
time to time part of the barium mixture is allowed to 


enter the stomach when the distal end of the e.sopha- 
gus dilates slightly. Attention was called to the fact 
that in the distal end of the esophagus there is a rapid 
change in the size of the esophageal lumen in contrast 
to the fixed defect of cardiospasm. Another striking 
feature of diffuse spasm which helps to distinguish it 
from cardiospasm is the relatively small degree of 
dilation that occurs proximal to the involved portion, 
regardless of the duration of symptoms. In cases of 
cardiospasm, dilation of the esophagus proximal to 
the cardia is usually severe. 

In some cases the spasm may cause the appear.anco 
of multiple regions of regular, concentric narrowing, 
between which regions portions of the esophagus have 
the appearance of diverticula. The true nature of the 
condition is made clear by roentgenoscopic exami- 
nation. 

Esophagoscopic e.xamination of patients who have 
esophageal spasm may be somewhat difficult because 
of the nervous instability of many of these patients. 
There is marked spasticity of the esophagus in the 
affected portion, the lumen ma.v appear as a dimpled 
area. Usuall.v, however, by taking an adequate amount 
of time and without using force, the esophagus will 
relax and it is possible to introduce the esophagoscope 
into the stomach. If a cannulated sound is passed over 
a previously swallowed silk thread spasm in the distal 
portion of the esophagus can be felt to offer an in- 
creased elastic resistance. At times the spasm is so 
extreme that it is impossible to pass a sound beyond 
the involved portion. The degree of .spasm may vary 
from day to day, a fact already established by the 
roentgenologist. At times the passage of a sound is 
accompanied or followed by pain which is similar to 
the pain which causes the patient to consult the doctor. 

Treatment. An adequate therapeutic regimen for 
patients who have diffuse spasm of the esophagus is 
as .vet lacking. It is desirable that these individuals 
avoid fatigue, too much nenmus strain and anxiety. 
Emotional upsets can precipitate exacerbations of the 
condition. Under an adequate amount of mental and 
physical relaxation improvement usually occurs. 

Esophagoscopy. Diagnostic esophagoscopv gives 
certain individuals partial relief. At times this pro- 
cedure has given more relief than dilation b.v means 
of sounds that have a larger diameter than the 
esophagoscope. 

Dilation. Dilation is accomplished by the use of 
sounds and the hydrostatic dilator. These cannulated 
instruments are passed over a previously swallowed 
twisted silk thread. Improvement is usually effected 
but the results are in no respect so striking or satis- 
factory as the results achieved in cases of cardio- 
spasm. 

Drugs. Man}' drugs have been suggested for the 
relief of esophageal spasms. Perhaps the most widel.v 
used drugs in the past have been atropine and bella- 
donna. Unfortunately, the results have not been uni- 
formly satisfactory. Guns (26) found that atropine 
caused prolongation of the passage of a bolus through 
the esophagus. Howarth (27), Guns (26), Doumer 
and Cuvelier (28) reported good results with the use 
of papaverine in treating spastic conditions of the 
esophagus. 

The value of having suitable drugs to aid indi- 
viduals who have diffuse esophageal spasm during an 
exacerbation is quite evident. For this reason a series 
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Fig. 1. The effect of morphine sulfate, intravenously, 
on esophageal contractions; from a case of diffuse spasm 
of the distal third of the esophagus. 


of studies to determine the effect of various drugs on 
the smooth muscle of the esophagus were conducted 
by Dr. John JIcGowan and me (29). 

EXPERIMENTAL STUDY 

A soft rubber balloon was connected to the distal 
end of a perforated Sawj'er tube. Tliis system of bal- 
loon and tube was made airtight and watertight, 
leaving only the proximal portion of the Sawj’cr tube 
open to be connected with a pressure recording device. 
The pressure recording device was made up of a water 
manometer with the distal column of water supporting 
a float with a writing point. A smoked drum was used 
to record changes of pressure within the system. The 
balloon and tube were swallowed by the experimental 
subject and placed in the distal third of the esophagus. 
Determination of its situation was made by roent- 
genoscopic examination after the balloon was in place 
and partially filled with iodized oil. The experiments 
were conducted with 12 cc. of water in the balloon- 
tube system. If too much fluid was used esophageal 
contractions became very active and very difficult to 
record on the smoked drum. The system was then 
connected to the recording apparatus. Sooif after in- 
troduction of the balloon and tube great esophageal 
activity was observed. This activity was allowed to 
subside before the studies were started. 

RESULTS 

Morphine sulfate. Morphine sulfate given intra- 
venously caused prompt and definite relaxation of the 
smooth muscle in the distal third of the esophagus 
both in normal individuals and patients who had 
diffuse spasm of the distal half of the esophagus (Fig. 
1 ). 


Amyl nitrite. Amyl nitrite when inhaled caused 
great temporary relaxation of the distal portion of the 
esophagus. This effect occurred in normal individuals 
as well as in patients who had diffuse spasm of the 
esophagus (Fig. 2). 

Benzedrine sulfate. Fifteen milligrams of benze- 
drine sulfate given through a Sawyer tube to a patient 
who had diffuse sp.asm of the esophagus caused a 
severe drop in intra-esophageal pre.«.sure. The esopha- 
gus remained quiet for about an hour after which 
there was a severe increase in esophageal contractions 
with a severe rise in intra-esophage.il pressure which 
persisted until the experiment was discontinued fiftj' 
minutes later because of pain. The patient stated that 
retrosternal and retroxiphoid pain caused by esopha- 
geal spasm could be felt at le.ast two hours after the 
experiment was discontinued. 

Benzedrine sulfate given to normal individuals did 
not produce any definite effect on the distal portion of 
the esophagus. 

Fifteen units of insulin were given to a normal indi- 
vidual. During the hypodermic injection there was a 
drop in pressure in the balloon which lasted sixty- 
four seconds. After fifty-five minutes esophageal con- 
tractions became less frequent and finally ceased. 
During this period the subject e.xperienced definite 
symptoms of hypoglycemia. During this entire period 
in which symptoms of hypoglycemia were present 
there was a rather severe degree of relaxation of the 
esophagus. Adrenalin, aromatic spirits of ammonia, 
sodium nitrite, mecholin, motr.azol and trethylene 





Pig. 2. Relaxation of esophagus of normal person after 
inhalation of amyl nitrite. 
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Pig. 3. Severe, diffuse spasm of the esophagus ; the 
gastrostomy tube is sho^vn. 


showed no definite tendency to cause relaxation in the 
distal third of the esophagus. 

The results after subcutaneous administration of 
atropine sulfate were variable. In some of the experi- 
ments a severe degree of relaxation was noted but at 
other times effects could not be observed. 

REPORT OF CASES 

Between January, 1935, and September, 1938, seven- 
teen patients who had diffuse spasm of the distal half 
of the esophagus were seen at The Mayo Clinic. Five 
representative cases will be presented. 

Case 1. A white man, sixty vears of age, stated that he 
had had dysphagia for two and a half years before regis- 
tration at the clinic. He had experienced the “sticking” of 
food in the lower retrosternal region His gieatest diffi- 
culty had been ivith tap water and salt mackerel. At times 
he had regurgitated food but at no time had he ex- 
perienced pain. Two years before coming to the clinic 
complete esophageal obstruction had developed, and a gas- 
trostomy had been done elsewhere Since that time he had 
found it necessary to take almost all food through a 
gastrostomy tube. Dilatation and esophagoscopy had been 
performed many times without benefit. 

On admission to the clinic, roentgenologic study revealed 
diffuse spasm of the distal half of the esophagus (Fig. 3). 
Esophagoscopy revealed that the esophagus was severely 
spastic. This change was most prominent in the distal 
third. An organic lesion could not be demonstrated in the 
esophagus. A detailed history was taken and an exami- 
nation for some primary condition which might cause re- 
flex spasm was performed. The only significant facts were 
as follows: (1) In 1920, cholecystectomy had been per- 
formed elsewhere, presumably for cholecystitis; (2) the 
patient had been troubled with bronchial asthma for two 
years and (3) carious teeth were present. 

Novocain was injected in the cervicodorsal region, after 
which the patient was able to swallow ice water without 


difficulty and barium was seen to pass into the stomach. 
On the basis of the definite impioiemeiit which occurred 
after cervicodorsal sympathetic anesthesia, a bilateral 
cemicodorsal sjunpathetic ganglioncctomy and trunk re- 
section was performed. After operation the patient was 
able to eat eveiidhing for fifty-two hours and then the 
esophagus became closed completely. The esophagus was 
subsequent!}' dilated by means of sounds. Impiovement 
w'as not noted for a year and a half; then swmllowing im- 
proved in a remaikable manner until at present he has 
very little trouble. At times he can eat any food without 
a bit of trouble. Use of the gasti ostomy tube was dis- 
continued more than nine months ago. 

Case 2. A white man, fifty-three yeais of age, had 
noticed dysphagia for the first time, in 1930, while drink- 
ing a beverage that contained caffeine. Soon afterwaid, 
dysphagia had developed m relation to solid food and 
liquids other than this beverage and more recently, a 
burning sensation had developed in the lower letiosternal 
region after swallowing solid food. At times, by taking 
plenty of time and by drinking plenty of water with his 
meals he had experienced veiy little trouble. Occasionally, 
while lying down he had heard “a fizzing sound” coming 
from the retrosternal region. He had been a heavy smoker, 
smoking ten to fifteen cigars a day, and had been in the 
habit of drinking excessive amounts of a beverage con- 
taining caffeine each day. He had stopped drinking this 
beverage and stopped smoking with noticeable improve- 
ment in his symptoms. He had been nervous and irritable 
for the two years previous to registration at the clinic. 

Roentgenologic studies showed a severe diffuse spasm of 
the distal half of the esophagus (Fig. 4). Esophagoscopy 
was rather difficult to perform because of severe spasm of 
the distal third of the esophagus. An organic lesion was 
not visualized. The lest of the examination gave negative 
results. The patient was given sedatives and was advised 





Fig. 4. Multiple spastic segments in the distal half of 
the esophagus. 



698 


American Journal of Digestive Diseases 



Fiff. 5. DifTuse spasm of the distal portion of the 
esophagus. 


to avoid too much nervous strain. Recent information re- 
garding his condition is not available. 

Case s. A Jew, aged fifty years, stated that for one 
year he had had dysphagia. His trouble had begun with 
solid foods only but soon liquids were found to cause 
trouble also. At times he could take liquids without any 
trouble but at other times he would have considerable diffi- 
culty with them. He had lost twelve pounds in a year. 
Roentgenologic studies of the esophagus, performed else- 
where, showed "an ulcer of esophagus.” 

Ho came to The Mayo Clinic in Jlay, 1938. The results 
of physical examination were negative. Rocntgenoscopic 
examination showed spasm at the cardia with diffuse 
spasm of the distal part of the esophagus (Fig. 5). 
Other studies, including roentgenologic examination of the 
stomach and duodenum and routine laboratory tests, gave 
negative results. A half grain of papaverine was pre- 
scribed to be taken three times a day, one-half hour before 
meals. This was taken for two days and had very little 
effect on deglutition. The esophagus was then dilated to 
the size of a No. 41 French sound and 1 grain of stramo- 
nium was given twice a day. After four days the 
patient was able to eat anything without trouble. He was 
allowed to return home taking 1 grain of stramonium 
two times a day for two weeks out of four. 

Case 4. A white w'oman, fifty years of age, stated that 
she had been troubled w'ith belching, flatulence, "sour 
stomach” and “pressure” in the upper part of the abdomen 
immediately after eating. Foods such ns cabbage, apples, 
fatty or fried foods and tomatoes had particularly caused 
trouble. She had noticed definite dysphagia when excited 
or nervous. At times this had become so severe that she 
W'as unable to swallow water. At times she had regurgi- 
tated food and liquids. 

A tumor about three times the size of a normal uterus 
was found in the left adnexal region on physical exami- 
nation. This was believed to be an ovarian cyst. Roent- 


genoscopic e.xamination revealed a diffuse spasm of the 
distal portion of the e.^ophagus (Fig. 0). Roentgenologic 
examination of the gall bladder, stomach and thoiax gave 
negative results; gastric acid values were: free hydro- 
chloric acid 40, total acidity 52. The basal metabolic rate 
was minus 12. The routine laboratory tests gave nonnal 
rcsult.s. The esophagus w.as dilated to the size of a No. 41 
French sound after which she was able to swallow better 
than formerly. An exploratory pelvic operation was ad- 
vised but was postponed due to the illness of her husband. 

Case 5. A white woman, aged seventy years, complained 
of having experienced rather severe dysphagia since 
March, 1937. At the onset the dysphagia had been mild 
but after a period of two weeks, she had experienced 
severe obstruction of the distal portion of the c.'ophagus. 
At times she had had rather severe cranipy, colicky pains 
in the superior portion of the epigastrium and in the in- 
ferior portion of the retrosternal region. This had been 
partially relieved by heat. The degree of dysphagia had 
been variable. At times she had experienced very little 
trouble and at other times had been able to eat only thin 
gruels and liquids. She had lost seventy pound.? in seven- 
teen months. Her family physician very keenly had ob- 
served a spasm in the distal part of the esophagus and had 
suspected the presence of an intrathoracic tumor. 

Physical examination revealed that c.spential hyper- 
tension was present. The blood pressure was ISS mrn. of 
mercury, .systolic and 110, diastolic. Roentgenologic studies 
showed diffuse spasm of the distal half of the esophagus 
(Fig. 7). Roentgenologic studies of the gall bladder and 
stomach gave negative re.sults. Routine roentgenologic e.\- 
amination of the thorax revealed calcification and torsion 
of the aortic arch. The e.sophagns was dilateil to the size 
of a No. 45 French canmilatcd sound by passing it over a 
previously swallowed silk thread. There was considerable 
spasm felt in the distal part of the esophagus. Stramo- 
nium was prescribed hut gave no definite relief. Papa- 
verine hydrochloride, 3, '4 grain was prescribed to be taken 



Fig. G. Diffuse spasm of the distal portion of the 
esophagus. 
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Fig. 7. Diffuse spasm of the distal portion of the 
esophagus. 


a half hour before meals three times a day. The patient 
stated that this gave a great deal of lelief. 

COMMENT 

In fifteen of the seventeen cases of diffuse spasm of 
the esophagus encountered at The Mayo Clinic be- 
tween January, 1935, and September, 1938, this con- 
dition was the primary chief complaint. Seven of 
these patients were women and eight were men. The 
youngest patient was thirty-one years of age and the 
oldest, seventy. Other conditions were found in certain 
cases of the group which might have been partly re- 
sponsible for the esophageal spasm. These conditions 
were divei'ticula of the distal portion of the esopha- 
gus, duodenal ulcer, duodenal diverticulum, chronic 
cholecystitis with cholelithiasis and a pelvic tumor. 
One patient had asthma, one had diabetes meliitus and 
one complained of sore gums secondary to dental 
e.xtraction. Objectively, morphine sulfate and amyl 
nitrite caused relaxation of the distal part of the 
esophagus and subjectively, certain patients were 
helped by the use of stramonium, and others by the 
use of papaverine. 

Two additional patients ivho showed evidence of 
diffuse spasm of the distal portion of the esophagus 
were seen at the clinic during the same period in 
which the aforementioned cases were observed. Both 
of these patients came because of serious organic 
heart disease. One man had had repeated coronary 
occlusions and had severe hypertension. He stated 
that cold liquids caused dysphagia and regurgitation. 


A second man had severe coronary disease and heart 
block. 

Many highly nervous individuals were seen who 
complained of transient dysphagia but whose entire 
examination, including roentgenoscopic examination 
of the esophagus, gave negative results. These cases 
were not included in the series. 

SUMMARY 

It is the purpose of this paper to call attention to a 
group of cases of esophageal occlusion in the distal 
portion due to diffuse spasm. A brief review of the 
facts and controversial points concerning the anatomic 
and physiologic characteristics of the esophagus is 
presented. It is of interest to note that spasm of the 
distal portion of the esophagus can be produced ex- 
perimentally by the stimulation of various neiwes. 
Spasm has been observed clinically secondary to 
organic lesions of the esophagus, stomach, gall bladder 
and biliary tract and in cases of organic heart disease. 
Spasm of the distal part of the esophagus occurs 
among certain neiwous individuals when they are 
placed under emotional strain. 

Diffuse spasm of the distal half of the esophagus is 
a condition which is usually characterized by dys- 
phagia and pain. The condition may go on to complete 
esophageal obstruction. The pain may resemble that 
caused by disease of the stomach or of the gall bladder 
or by organic heart disease and for these reasons an 
incorrect diagnosis may be made and, thus, treatment 
may be directed toward a condition which does not 
exist. Pain at times is very severe and is usually situ- 
ated in the lower retrosternal region but may extend 
to the epigastrium, to the back, into the neck or ears 
or to the angle of the jaw. 

The roentgenoscopic examination is very impoi'tant 
in this condition. Three main pictures have been de- 
scribed; (1) diffuse irregular spasm, (2) multiple 
spastic segments and (3) diffuse narrowing of the 
distal half of the esophagus. This is definitely differ- 
ent from that of cardiospasm. Esophagoscopic e.xami- 
nation shows evidence of spasm in the distal half of 
the esophagus. 

Satisfactory treatment for this condition has not 
been evolved as yet. It is important that fatigue, 
nervous strain, anxiety and emotional upsets be 
avoided, for they almost invariably precipitate an ex- 
acerbation of symptoms. IMost of the individuals who 
suffer from this condition are tense and nervous. 
Esophagoscopy and dilation of the esophagus by 
means of sounds and the hydrostatic dilator may give 
partial relief but the results of dilating the spastic 
esophagus are in no respect so striking or so satis- 
factory as they are in cases of cardiospasm. 

A method for studying esophageal contractions and 
the effect of various drugs on the distal portion of the 
esophagus has been described. Objectively a decrease 
of tone and of contractions was observed after inhala- 
tion of amyl nitrite. The effect was great but transi- 
tory. This effect has been observed through the 
esophagoscope in cases of diffuse spasm of the distal 
portion of the esophagus. Moi-phine sulfate intra- 
venously caused rather severe, prolonged rela.xation of 
the distal portion of the esophagus. The adminis- 
tration of atropine sulfate gave conflicting results. 

Seventeen cases of diffuse spasm of the lower 
portion of the esophagus were studied. Possible 
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primary causative conditions are listed and include 
traction diverticula of the distal portion of the esopha- 
gus, duodenal ulcer, diverticulum of the duodenum, 
gall bladder disease and organic heart disease. Sub- 
jective improvement was observed after csophagoscopy 
and esophageal dilation as well as after the use of 
certain drugs such as stramonium and papaverine. 

CONCLUSIONS 

1. Diifuse spasm of the distal portion of the 
esophagus is a condition which as yet is not clearly 
understood. 

2. Roentgenoscopic findings associated with this 
condition are very definite. 

3. It is possible for intra-abdominal and intra- 
thoracic pathologic conditions to cause refle.v spasm in 
the distal portion of the esophagus. 


4. It is possible for emotion to precipitate spasm 
of the distal portion of the esophagus in certain 
nervous individuals. . 

5. An entirely satisfactory treatment for diffuse 
spasm of the esophagus is lacking as yet. Partial re- 
lief of symptoms can be .secured in some cases by 
means of esophageal dilation. 

G. Amyl nitrite and morphine sulfate cau.se re- 
laxation in the distal portion of the esophagus in ob- 
jective studie.s. The action of atropine on the esopha- 
gus is not conclusive. 

7. Subjectively some individuals received relief of 
.symptoms after the administration of stramonium and 
papaverine hydrochloride, 

8. Need for further study of this condition is evi- 
dent in order that we may have a fuller concept as to 
its cause and management. 
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The Problem of Gastric Hyperacidity"^^ 
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T he term hyperacidity has been used to designate 
(1) highly acid gastric juice, (2) a very free flow 
of gastric juice, usually of high acidity, and (3) .a 
group of clinical symptoms, namely, fulness, distress 
and burning in the epigastrium, at times associ.ntcd 
with the regurgitation of "acid” material. It is often 
stated or implied that the very sour storaacli secretion 
is responsible for tho symptoms. We wish briefly to 
criticize the above concept, but to point out that path- 
ological hypei'acidity does in fact occur under special 
conditions. 

Confusion in the subject goes back for many years; 
indeed, ever since it has been known that the stomach 
produces acid alleged disorders of secretion have been 
related to unpleasant sj'mptoms. But most of these 
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views were based on inadequate or erroneous data. 
Hilton Fagge, in 188G, representing tho best English 
practice of the time, was apparently unfamiliar with 
actual measurements of gastric secretion but ho refers 
to "another form of gastric pain” which "begins two 
to four hours after a meal and lasts for several hours. 
This writer thought that its seat was in tho duo- 
denum. But Sir Thomas Watson points out that one 
can generally remove it by giving an alkali. . . Ho 
therefore supposes that it is duo to the continued se- 
cretion of gastric, juice after the food has passed 
through the pylorus” (1). By 1894 William Pepper 
in America was familiar with clinical methods of 
measuring gastric secretion and, following the German 
writers, especially Leube, was inclined to relate sjTnp- 
toms to variations of the stomach juices. As regards 
"nervous dyspepsia” for e.xample he found that "in 
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the form which is combined with hyiieracidity there 
is a burning, gnawing pain in the stomach, thirst and 
sometimes sour eructations, and even vomiting of acid 
liquid” (2). There was no doubt in his mind that 
symptoms were due to excessive acidity “for, although 
the prime factor is, of course, a neurosis, the actual 
cause of the pain is the local irritation of the terminal 
filaments of the pneumogastric nerves in the stomach 
by the acid.” It is of interest that despite these views 
Pepper does not mention alkali as a method of ti'eat- 
ment but advises arsenic, nitrate of silvei', valerianate 
of zinc, cocaine, Hoffman’s anodyne, hydrocyanic acid 
and chloroform. “The local application of the galvanic 
current has proved valuable even in obstinate cases.” 
Coming on to 1914 the situation is not clarified by the 
information given in Emerson’s Text Book on Clinical 
Diagnosis. The old error of setting up rigid limits of 
normality is maintained when it is stated that “one 
hour after the Ewald breakfast the total acidity 
averages nonnally 40 to 60 per cent, or 0.15 to 0.22 per 
cent HCl; over 0.25 per cent means hyperacidity” 
(S) . If one applies this concept literally a person with 
total acidity of 60 would be normal, one with total 
acidity of 61 would have hyperacidity, an abnormal 
state; and the whole subject is clearly reduced to ab- 
surdity. By 1930 doubt was being cast on the older 
views but McCrae in Osier’s Practice stilt felt that 
there are “some symptoms apparently associated with 
hyperacidity. . . There is a sense of weight and 
pressure, with burning in the epigastrium, commonly 
associated with acid eructations” (4). 

The few examples which have been given above to 
illustrate the confused state of the subject could be 
multiplied indefinitely; suffice it to say that even at 
the present time physicians frequently speak of 
the syndrome of epigastric distress and burning as 
“hyperacidity” just as they refer to concentrations of 
gastric acid above certain arbitrary values as hyper- 
acidity. It is evident, then, that certain data are 
necessaiy to clarify the question; first the full range 
of secretion in normal people, both as to acidity and 
quantity, must be established; and secondly, it must 
be determined whether the alleged symptoms of 
“hyperacidity” are directly related to the degree of 
acid of the gastric juice. 

Polland and Bloomfield in 1931 (5) using a standard 
histamine test measured the gastric secretion of people 
who had no evidence of stomach disorder and found 
that the total acidity varied from 30 to 150. It may be 
recalled that the latter figure approaches the upper 
limit of acidity which the stomach is capable of at- 
taining, pure acid gastric juice, according to physi- 
ological studies, having a concentration of 0.170 N 
(6). It is true that the majority of the people in our 
normal series had a total acidity in the vicinity of 110 
to 120, but exceptions were frequent at both ends 
of the distribution curve. Studying the quantity of 
gastric secretion in the same group it was found that 
the highest ten-minute output after histamine stimu- 
lation varied from 8 cc. to 70 cc. even though one-half 
of the determinations fell within the limits of 21 to 
35 cc. Polland in 1933 (7) elaborated the above ob- 
servations and was able to report on histamine tests in 
654 normal people. These studies were adequate for 
the setting up of definitive standards and fully con- 
firmed the previous smaller series. 

Polland’s series of normal people was supplemented 
by histamine tests on 166 patients with peptic ulcer. 


Although it is notable that the most acid and profu.sc 
gastric secretion encountered in the clinic is found Jn 
patients with peptic ulcer, in no case were the limits 
established for normals transgressed. It is clear then 
that inasmuch as the entire possible range of gastric 
acidity is found in normal people, one may speak of 
relatively high or low acidity in relation to the fre- 
quencies revealed by the distribution curve, but kypcj- 
acidity is an inaccurate and misleading term, implying 
as it does disease or at least a state of pathological 
physiology. . 

Such are the facts when gastric secretion is explored 
with the powerful stimulus of histamine. It seemed 
possible, however, that under other conditions true 
“hyperacidity” might be demonstrated and this was 
actually the case when spontaneous or basal gastric 
secretion was investigated. Basal secretion, briefly, is 
measured by aspiration of gastric juice in subjects at 
rest under basal fasting conditions as if prepared for 
a metabolism test. The total juice is collected over 
successive ten-minute periods for an hour or more 
until a steady level of secretion is reached. For further 
details the paper of Polland and Bloomfield (8) may- 
be consulted; suffice it to say that such basal secretion 
reflects the spontaneous influence of autonomic nerves 
as well as possible intrinsic or humoral secretory 
stimuli and is to be distinguished from juices pro- 
duced by histamine or food stimulation. Detailed 
studies of basal secretion will be published elsewhere, 
but in the present connection it need only be empha- 
sized that as with histamine juice a wide range of 
acidity is encountered although the values, on the 
whole, are of course lower than after histamine. In 
some 75 people without evidence of organic disease of 
the stomach the basal total acidity varied from a few 
degrees up to 97. One patient with Raynaud’s disease 
had a value of 111 and two patients with “indigestion” 
but no abnormal X-ray findings, had acidities of 110 
and 117. As far as our present experience goes one 
may, therefore, place the upper limit of basal total 
acidity at approximately 100; it is certainly not over 
120. Turning, however, to patients with proven organic 
disease of the stomach, notably duodenal ulcer, basal 
total aciditj- as high as 140 was encountered. Indeed 
among a consecutive series of 26 cases of duodenal 
ulcer basal acidity of over 100 was found in 14 and 
acidity of over 120 in 8. Basal or spontaneous gastric 
secretion may then exhibit a truly pathological degree 
of hjTeracidity, that is to say a higher acid than is 
ever met with in normal people under the same con- 
ditions of testing. (See Chart 1). The voltmc of basal 


CHART I 

OF ftCiDiT'r rN 







NDRnM.5 

msE/ist 

Ito 


gastric secretion showed similar interesting relations. 
The output per ten-minute period in the normals 
rarely exceeded 15 cc., whereas among those just 
mentioned wdth hj-peracidity there were three who 
secreted 30 cc. or more and eight with ten-minute 
volumes of over 20 cc. IITiile the highest levels of 
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acid and volume do not always coincide in the same 
individual the tendency to a coincidence of hyper- 
secretion and hyperacidity is striking. 

The pathological hyperacidity and hyper.sccretion 
described above was not necessarily associated with 
any symptoms and this brings us to a discussion of 
the second aspect of the problem. Are there any 
specific symptoms directly due to highly acid gastric 
secretion? Is the clinical syndrome loosely spoken of 
as hyperacidity in fact due to a disorder of secretion? 

It may be said in advance that a good many phy- 
sicians simply assume that a “burning" sensation in 
the epigastrium is duo to acid. Acid burns, hence a 
burning feeling is caused by acid. That this assump- 
tion is, however, not necessarily true is shown by very 
simple experiments. If a small balloon is placed in 
the esophagus and inflated an unpleasant sensation 
results. Although all possibility of participation of 
acid in the genesis of this sensation is eliminated, 
complaint of a burning feeling is frequently made by 
tbe patient. In our series (0) of inflation experiments 
such statements as "a deep burning,” “a prickly pear 
down there,” “finger nail against a hot stove,” “sharp 
burning,” or “burning, gnawing pain” were mentioned 
by the subjects. Similarily, inflation of the stomach 
produced such complaints as “burning sickish feeling 
as when he overeats,” and with duodenal inflation “a 
hot sticking pain,” “a burning cramp,” etc., were 
mentioned. Furthermore, inflation of stomach or duo- 
denum in patients with indigestion often reproduced 
their spontaneous discomfort. It is clear, then, that 
the assumption that burning sensations are due to 
burning by acid is unwarranted. Further clinical evi- 
dence is the occurrence of “burning” indigestion in 
some people with complete gastric anacidity. Con- 
versely, as we have pointed out above, it is common to 
have high levels of gastric acidity without any clinical 
sjTuptoms at all. The relief of “burning” by soda has 
been emphasized as proof of symptoms being duo to 
acid, but as we have shown elsewhere (10) such relief 


can not be explained by simple neutralization of acid, 
but it is necessary to assume an alteration of stomach 
tonus as a result of liberation of gas in the stomach. 
Finally it must be recalled that indigestion is often 
relieved by relaxing strain, correcting faulty eating 
habits and by other measures which produce no alter- 
ation of gastric acidity. In brief, all the evidence indi- 
cates that symptoms of so-called hyperacidity are due 
not to acid but to abnormal states of spasm or tension 
of the stomach or duodenum. 

It is of course true that many people with indi- 
gestion have high gastric acidity and vice versa. Th-at 
these two phenomena — hypertonus and hypersecretion 
— are both the common eflccts of a certain type of 
autonomic nen’ous system rather than one the cause 
of the other seems to us self-evident, just as glyco- 
.mria and acidosis are the common effects of a di.s- 
ordor of metabolism, neither being the cause of the 
other. 

SUMMARY 

It may bo concluded that the clinical syndrome of 
so-called “hyperacidity” is spurious in so far as there 
is no evidence that acid plays a direct part in pro- 
ducing the .symptoms. As a clinical designation the 
term hyperacidity should be abandoned as inaccurate 
and above all misleading, since the symptoms are 
generated by motor and not by secretory disturbances. 

Certain people, usually with duoden.al ulcer, secrete 
under basal conditions a larger volume of gastric 
juice of higher acidity than is ever attained in normal 
asymptomatic individuals. These excessive degrees of 
acidity may be correctly designated ‘fliyperaciditj’” 
but this is a purely physiological (laboratory) diag- 
nosis without definite clinical implications. Hyper- 
acidity is only revc.aled when spontaneous (basal) 
gastric secretion is studied, since powerful stimuli 
such as histamine stimulate as high degrees of acidity 
in .some normal people ns are ever encountered in 
disease. 


REFERENCES 


1. ranne, Hilton: The Principles and Practice of Medicine. Iy>n<!on, 

Vol. 2. P. 12G. 188C.. T. 

2. Pepper, 'William: A Text-Book of the Thcorj* nnd Practice of 

Medicine. Philndclphin, Vol. 2. p. 754, 1891. S. 

3. Emerson, C. P. : Clinical Diapnoais. 4th ctl., Pliilndrlrhi.i nnd 

London, p. 3G2, 1913. 9. 

4. Osier’s Principles nnd Practice of Sledleinc. llth cd.. New York 

and London, p. GOS, 1930. 

6. Polland, W. Scott nnd Bloomfield, A. Ij. : Normal Stnndanls of 10. 

Gastric Function. J. Clin, Invest., Vol. 9. p. C53, 1931, 

C. Hollander, F. ; The Composition of Pure Gastric Juice. Am. J, 


Pip. Pis. nrid Sutrit., Vol. 1, p. 319. 1934. 

polland, W. Srnit: HifLiminc ’r«*sl Mrals, Arc?i. /rf. VoL 

51, p. 903, IDS3. 

Polland, W, Scott nnd lUtvomfield. A. I*.: Ba^al Gastric Secretion 
In Man. Hull. Johns /fop^ies Ilosritol, Vol. 49, p. 302, 1931. 

Bloomfield, A. nnd Polland. W. Scott: Experimental Kefcrred 
Pnln from the Gastro-lntcstinal Tract. J, Clin. Invest., VoL 10, 
pp. 435-453, 1931. 

Bloomfield. A. I*.: Peptic Ulcer: The Bearinr of Its Symptoms 
on the Indlcntlons for Operation. Calif, amf B’esf. Mrrf., VoL 
44. p. 494. 1P3G. 


The Effect of Pregnancy and of Antuitrin-S on Cinchophen Ulcers in Dogs" 


By 

AARON A. FARBMAN, M.D., DAVID J. SANDIVEISS, M.D. 

and 

HARRY C. SALTZSTEIN, M.D. 

DETROIT. MICHIGAN 


E lsewhere (l) we have noted that pregnancy 
has a beneficial effect on tlie symptoms of peptic 
ulcer in women. Experimentally, we have found that 
daily subcutaneous injections of Antuitrin-S (which 

' ■ ^From Wayne yniversity, CoIIcko of Medicine, nnd Harper Hoapltnl 
Surgical Laboratory. Aided by a grant from the Mendetson Fund. 
SubmIttM June 26, 1939. 


is obtained fi-om tlio urine of jiregnant women) has a 
beneficial effect on lilann-Williamson ulcers in dogs 
(2). We tried to determine wliether the Jlann-Wil- 
liamson operation when performed on pregnant dogs 
would pi-oduce a lesser percentage of ulcers tlian when 
this operation was performed on normal non-pregnant 
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animals. However, in our hands, all the pregnant 
animals aborted soon after this operation, which is, 
at best, rather a major one. 

In searching for another type of experimental ulcer 
to test the supposed beneficial effect of pregnancy on 
ulcer, it occurred to us to use the one produced by 
cinchophen. In man, cinchophen in toxic doses pro- 
duces liver damage and jaundice. In dogs, there is 
produced a toxic gastritis followed by multiple 
erosions, and then a few large penetrating ulcers on 
the lesser curvature. The animal invariably dies of 
hemorrhage or perforation unless the giving of the 
drug is stopped (3-8). Although the ulcer produced 
by cinchophen resembles human peptic ulcer, it is 
caused by a toxic gastritis, it is more frequent in the 
stomach than in the duodenum, and it heals as soon 
as the use of the drug is stopped. 

METHOD 

The cinchophen was made into a starch paste (20 
gm. cinchophen, 40 gm. starch and 2000 cc. water) and 
a sufficient quantity of this mixture was given to each 
dog (mixed with food or via stomach tube once daily) 
to represent a dose of 100 mgm. per kilo of body 
weight. Thirty-four healthy dogs were used. Nineteen 
non-pregnant dogs served as controls and were given 
the above dose of cinchophen. Nine non-pregnant dogs 
were given subcutaneous injections of 1 to 5 cc. of 
Antuitrin-S daily in addition to the standard daily 
dose of cinchophen. The remaining 6 dogs were 
pregnant. They were given the above standard daily 
dose of cinchophen. 

RESULTS 

I. Ulcer incidence. 

1. IP control non-pregnant dogs fed with cincho- 
phen. 

8 died of ulcei', 7 of perforation (longest 
survival time 88 days, shortest 88 days, 
average 58 days). 

11 were sacrificed after an average period 
of 85 days (longest 134 days, shortest 47 
days). All of these had typical ulcers. 

2. Nine non-pregnant dogs fed with cinchophen 
and injected daily with Antuitrin-S. 

Five died of ulcer, two of perforation 
(longest survival time 90 days, shortest 30 
days, average 67 days). 

Four were sacrificed (one at 62 days, and 3 
at 101 days). All of these dogs had typical 
ulcers. 

3. Six pregnant dogs fed with cinchophen. 

Four were sacrificed immediately after par- 
turition. One was sacrificed 80 days after 
parturition and another died 95 days after 
parturition. All had typical ulcers. 


The ulcers, usually located on the lesser curvature, 
were the tjqiical large lesions, which have been de- 
scribed by others (3-8). 

Microscopically, some of the control ulcers showed 
considerable fibroblastic proliferation but no epitheli- 
alization at the edges. Three of the pregnant dog 
ulcers'and two of the Antuitrin-S dog ulcers show’ed, 
in addition to the fibroblastic proliferation, the be- 
ginning of epithelialization at the edges of the ulcers. 
We interpreted this as slight evidences of an attempt 
at healing. 

II. In the e.xperiments of Reid and Ivy (5) all the 
dogs fed on cinchophen died with gastro-duodenal 
ulcers w'ithin an average of 22.4 days (shortest sur- 
vival time 7 days, longest 59 days). Our dogs lived 
2 to 3 times longer. Ivy used Abbott's cinchophen. 
We used hlerck’s cinchophen. 

Bringing this to Dr. Ivy’s attention, . and in an 
attempt to find the differences in the effectiveness 
of the two brands of cinchophen. Ivy (9) te.sted 
them for phenylquinoline. The older cinchophen sup- 
plied by Abbott and used b.v Reid and Hy was light 
bro^vn in color, gave a positive test for phenyl- 
quinoline and contained a second unknown impurity. 
The “newer” cinchophen, a white powder supplied by 
Abbott, like Merck’s cinchophen also a white powder, 
gave a negative test. 

With regards to Merck’s cinchophen, Robertson (10) 
of Merck and Company states: "It is improbable that 
cinchophen (klerck) contains any uncombined phenyl- 
quinoline. The preparation confoi'ms with the N. F. 
requirements which state that it should not contain 
less than 99.5(o cinchophen and that the melting point 
shall be between 213 and 216 centigrade. Both of 
these requirements would insure the absence of any 
demonstrable quantities of combined phenylquinoline.’’ 

Therefore the admixture of a small quantity of 
phenylquinoline, or the unknown impurity, might be 
responsible for the increased effectiveness of the Reid 
and Ivy series compared to ours. 

CONCLUSIONS 

1. Pregnancy and injections of Antuitrin-S had 
only slight effect on cinchophen ulcers in dogs. 

2. There was a definite difference in the rapidity 
with which ulcers were produced by two different 
commercial preparations of cinchophen. This may be 
due to a small admixture of phenylquinoline or the 
presence of the unknown impurity in one product and 
its absence in the other. 

3. Mann-Williamson ulcers and cinchophen ulcers 
respond differently under treatment with Antuitrin-S. 

Note: The authors are indebted to Dr. Donald Beaver, 
pathologist, for the gross and microscopic examinations 
of the specimens obtained at autopsy, Mr. Harold M. 
Padolsky assisted in this work. 
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The Calcium Content of Gastric Juice"' 


By 

JOSEPH B. KIESNEE, M.D. 
and 

J. EDMOND BEYANT, M.D. 

CHICAGO. ILUKOIS 


INTRODUCTION 

R elatively scant attention has been paid to the 
calcium content of gastric juice although the 
chemical composition of this fluid has been studied in 
detail. Rosemann (1) found that canine gastric juice, 
obtained after sbam feeding, contained from 0.07 to 
0.22 mg. per cent of calcium. Gamble and Mclver (2) 
reported values ranging from 4.1 to 10.6 mg. per cent 
in the gastric juice of the cat (Heidenhain pouch se- 
cretion). Rudd (3) obtained values in man, varjdng 
between 4.1 to 8.6 mg. per cent. Rudd found that the 
calcium before histamine stimulation, in four cases, 
was between 3.08 and 6.30 mg. per cent, whereas after 
histamine, the figures ranged from 2.03 to 6.10 mg. 
per cent. Calcium was apparently present in smaller 
amounts in the very acid secretion following his- 
tamine, increasing in amount as the acidity fell. Klerks 
(4) found that the average calcium in the fasting 
gastric juice of 31 native patients (Java) was 4.4 mg. 
per cent, in 33 Chinese, 3.4 mg. per cent, and in 32 
native students and servants, 3.6 mg. per cent. 

Our interest in this subject was stimulated, during 
the course of electrolyte balance studies, by the re- 
sults in five patients in which calcium content of the 
gastric juice was approximately one-half the serum 
calcium (Table IV). This finding suggested the possi- 
bility that only the diffusible fraction appeared in the 
gastric contents. To investigate this problem further, 
the calcium content and hydrogen ion concentration of 
the gastric juice was determined in a series of 70 
patients and five dogs. 

METHODS 

The gastric juice in five cases was obtained after 
Ewald test meal, and in sixty-five patients, after the 
injection of histamine (0.5 mg.). Many of the cases 
comprising this study were patients with healing or 
healed duodenal ulcer. Some of these patients were 
treated with calcium carbonate in amounts up to 3-5 
grams daily. It is notable that the calcium in the 
gastric juice of these cases was no greater than in 
patients not receiving calcium carbonate. 

The individual samples for each patient were 
thoroughly mixed and centrifuged at a rate of 1800 
R.P.M. Ph determinations were made with the Beck- 
man Ph meter which has a claimed accuracy of 0.05 
Ph. The calcium was determinfed as follows: Two to 
four cc. quantities of the centrifuged gastric juice 
were pipetted into special 15 cc. centrifuge tubes, 
followed by the addition of 2 cc. of water and 1 cc. of 
saturated ammonium oxalate. The Ph w’as adjusted to 
approximately 4.60 using Brom cresol green as the 
indicator. After standing in the icebox overnight, 
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the samples were centrifuged and washed several 
times with dilute ammonia water. Two cc. of 5 per 
cent H2S04 were then added, and the calcium was 
titrated with 0.1 N Kmn04, freshly prepared, at 70” 
C. (5). All determinations were run in duplicate. 
Triple distilled water was used in preparing the so- 
lutions and washing the glassware. The serum calcium 
and phosphorus were determined in all patients at the 
time the gastric juice was obtained. The results were 


r? , .S~ i * 1 ’ 



GASTRIC JUiCECAUCIOrt (mg /JOOCC; 

uniformly within normal limits and, therefore, are 
not recorded on the charts. 

RESULTS 

The results are tabulated according to the Ph range 
of the gastric juice. In gastric juice with a Ph range 
of 1.49 to 1.91 (Table I) the calcium varied from 1.04 
to 3.47 mg. per cent (average S.06 mg. per cent). In 
gastric juice with a Ph range of 2.00 to 2.94 (Table 
II), the calcium varied from 0.85 to 3.75 mg. per cent 
(average 2.12 mg. per cent). In gastric juice with a 
Ph range of 3.05, to 8.38 (Table III), the calcium 
varied from 2.40 to 7.00 (average 4.54 mg. per cent). 
There seems to be a fairly close correlation between 
the Ph and the calcium content of gastric juice in that 
the higher calcium and Ph values usually were ob- 
tained in the same gastric juice. This correlation is 
further demonstrated by plotting the average values 
of calcium and Ph against each other (“lines of re- 
gression”) as in Fig. 1. 
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In five samples of fasting gastric juice, the Ph 
ranged from 1.61 to 2 19, while the calcium varied 
from 3.80 to 6 60 mg. per cent (average 4 61 mg. per 
cent) (Table IV). In five samples of gastric j'uice ob- 
tained after Ewald test meal, the Ph ranged fiom 1.70 
to 4 49, while the calcium vaiied from 3.30 to 5 30 mg. 
per cent (average 4 18 mg. per cent) (Table IV). 


These figures are in close agi cement vith the icsuHs 
leported by Klerks. 

It will be noted that tlioie is moie calcium in fast- 
ing and Ewald meal gastric j’uice than in histamine 
stimulated secretion Although the patients were in- 
structed to avoid swallow'ing saliva, the possibility .still 
remains that contamination with saliva accounted for 
the higher values To lule out the possibility that 


Table I 

Calcmm content of human gastiic jwce (Instaminc) 
pH range between 1 and 2 


pH 

Gastnc Juice 


Cl niK /lOO cc 
Gastnc Juice 


calcium was added via the test meal, the following ex- 
periment was performed. Eight arrowroot cookies and 
400 ce. of tap water (the usual meal) were thoroughly 
mixed, and two cc. aliquot samples were digested by 
boiling after the addition of concentrated nitric acid 
and ammonium persulfate. The sarhples were then di- 
luted to 100 cc. volumes and analyzed for calcium in 


Table III 

CaJeinm content of human gastric juice (histamine) 
pH range above 3 



Fasting 


Fundic pouch 


Fundic pouch 


Fundic pouch 


rundic pouch 
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the manner previously outlined. Calcium was present 
in the Ewald test meal in negligible quantities. 

Except in those patients with achlorhydria, it seems 
apparent that histamine stimulation yields a gastric 
juice of low calcium content, an observation made also 
by Rudd. The exact mechanism of this phenomenon 
is not yet clear, although it is conceivable that the 
greater volume of secretion obtained with histamine 
could, by dilution, account for the difference. 

It is of interest to compare the results for human 
gastric juice ivith those obtained in the dog (Table 
V). The calcium in the fasting juice of dog A 
(pregnant) varied from 13.5 to 14.8 mg. per cent; 
following histamine stimulation (0.20 mg.), the value 
dropped to 11.07 mg. per cent, while after delivery, 
the fasting juice contained 12.8 mg. per cent of 
calcium. These results were considerably higher than 
those obtained in man. It should be noted, however, 
that contamination of the gastric juice with saliva oc- 
curred despite all attempts at its prevention. Accord- 
ingly, the calcium content of fundic pouch secretion 
was determined in four dogs. The values, 1.10, 1.10, 
1.40 and 3.30 mg. per cent (Table V) approach more 
closely the results in man. It is impossible to state at 
this time whether or- not the difference between dog 
A and dogs B, C. D and E, actually represents a 
significant variation in the gastric juice calcium of 
pregnant and non-pregnant dogs. 


SUMMARY AND CONCLUSIONS 

1. The calcium content of gastric juice with a Ph 
between 1.49 and 1.91 averaged 2.06 mg. per cent (36 
patients). The calcium content of gasti'ic juice with a 
Ph between 2 and 2.94 averaged 2.12 mg. per cent 
(17 patients). The calcium content of gastric juice 
with a Ph between 3.05 and 8.38 averaged 4.54 mg. 
per cent (12 patients). 

2. Ewald test meal and fasting gastric juice con- 
tains more calcium than histamine stimulated se- 
cretion. 

3. The gastric juice calcium in one pregnant dog 
was considerably higher than in man, while the 
calcium content of fundic pouch juice in four dogs was 
comparable to that in human ‘gastric juice. 

4. The calcium in human gastric juice, in these 
studies, was fairly well correlated with the Ph; usually 
the higher the Ph values, the higher was the amount 
of calcium. 

5. The practical significance of these observations 
requires further study. 
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The Effect Upon Gastric Secretion of Introducing Dilute Hydrochloric Acid 

Into the Duodenum 

A Study of Normal Humans and Duodenal Ulcer Patients* 
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T he therapeutics of duodenal ulcers has long been 
concerned with attempts to reduce the aciditj' of 
gastric contents. Usually prescribed for the ulcer 
patient are frequent feedings and alkaline substances 
which tend to neutralize acid. Another way to achieve 
the same end would be to lessen, in some manner, the 
stomach’s rate of secretion. As yet no such procedure 
has become available for practical, clinical application. 
The expei’iments herewith reported constitute part of 
a search for just such a procedure. 

The indications are that the stomach of an ulcer 
patient in the fasting state secretes considerably more 
gastric juice than is produced in a normal person. 
tVinkelstein (1) has shown that the nocturnal gastric 
secretion of patients having duodenal ulcer is defi- 
nitely higher in acid concentration and greater in 
volume than is that of normal subjects. Consideration 
of why this is so leads one into the physiology of 
gastric secretion in general, and, more particularly. 
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into what the factors are which teminate the usual 
post-cibal period of active, gastric secretion. Reports 
by Webster and Day (2), Gray and Ivy (3), Kosaka 
and Lim (4), Wilhelmj (5), Griffiths (6) and others 
show evidence of an active suppression of secretion in 
animals and in man following the post-cibal activity. 
Some (3) expain this as due to the action of a chalone 
called "Enterogastrone,” formed in the duodenum; 
others (6) believe that it is the result of factors acting 
intragastrically. In any event, it appears likely that 
the HCl of gastric juice plays a role in effecting this 
suppression. Webster and Day (2) , using dogs, showed 
that introduction of dilute HCl directly into the duo- 
denum causes a significant suppression of gastric se- 
cretion. Griffiths (6) claims to have demonstrated a 
similar effect in humans. 

Such obseiwations allow one to postulate as a hypo- 
thesis that duodenal ulcers or the lack of healing may 
be partly the result of a deficiency state. It is possible 
that patients having duodenal ulcers may lack some 
important bit of the mechanism causing suppression 
of gastric secretion; their stomachs, therefore, con- 
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tinue to secrete juice so that the total volume exceeds 
normal amounts. During the day, the e.xcess acid may 
be masked by the diluting and neutralizing effects of 
frequent, small feedings. At night, however, feedings 
are omitted, and the acid gastric juice passes on into 
the duodenum relatively undiluted. As a test of this 
theory of deficiency, it is important to attempt to 
isolate and to define the missing factor. It might thus 
be possible to supply this factor to the patient having 
duodenal ulceration, cause his stomach to secrete in a 
more nearly normal fashion, and thereby eliminate a 
factor of chronic irritation of the ulcer, i.e., e.xcessive 
quantities of acid. 

We commenced these experiments with two main 
objectives ; 

(a) To determine the importance of HCl in the 
process of suppression of gastric secretion. 

(b) Td determine whether there is. a difference 
between the gastric secretory cuiwes of duodenal ulcer 
patients and those of normal subjects, after the intro- 
duction of HCl directly into the duodenum. 

METHODS 

Experiments on Humans Only 

Subjects included eight health}', male medical 
students, all free from signs and complaints of gastro- 
intestinal disease, and three male patients having 
symptoms and X-ray evidence of duodenal ulcer in a 
state of acute or subacute activity. 

Preliminary Conditions 

Each subject started every experiment in the fast- 
ing condition, having had no food for twelve hours or 
more, and no water for at least two hours. 

General Procedure 

The subject swallowed a tube into his stomach, 
which was then emptied of its contents. Usually, im- 
mediately thereafter, the “basal secretion” ivas de- 
termined for a period of fifteen minutes. The lower 
end of the tube was then passed on into the duodenum, 
its position being checked by fiuoroscopy. This was 
the procedure in each case, regardless of whether or 
not fluid was to be run into the duodenum, since it es- 
tablished a common mechanical background for each 
experiment. In every instance, when the lower end of 
the tube had served its purpose in the duodenum, it 
was pulled back into the stomach and was left there 
until the experiment ended. 

The Stomaeh Tube Used 

A single tube, Jutte duodenal type, was used in most 
of the experiments. 

It was originally planned to use two tubes, one ex- 
tending into the duodenum and the other ending in 
the stomach. Very soon we discovered the impracti- 
cality of this, since it permits the stomach to empty 
too rapidly and facilitates regurgitation of duodenal 
contents to dilute the gastric contents. 

Method of Reeovering Gastric Juice 

In a few of the earlier trials, the stomach contents 
were obtained by aspirating periodically with a 
syringe. Later, constant suction was used, collections 


being made at the end of every fifteen minutes. Most 
of the saliva was excluded by having the subject ex- 
pectorate as soon as appreciable amounts had collected 
in his mouth. 

Test Meal 

The standard test meal used throughout was 300 cc. 
of a 2% aqueous solution of Liebig’s extract, contain- 
ing 15 mgms. per liter of phenol red (prepared ac- 
cording to Wilhelmj’s directions) (8). Use of this 
preparation seemed justified on the basis of its being 
a physiological stimulant as well as its being the only 
test meal to account for the quantitative factors of 
dilution of the gastric contents. 

Analysis of the Gastric Samples 

The volume of each sample was recorded, but has 
not been charted unless it represents the apiiroximate 
volume of gastric juice. (Some samples containing 
gastric juice and test meal were not analyzed for 
volume of gastric juice alone). 

The total acidity of each sample was determined, 
corrections for dilution being made where necessai-y 
according to directions by Wilhelmj. Titrations were 
done with 0.05 NaOH, using phenolphthalein as the 
indicator. Figures obtained by titration were then 
translated into terms of clinical units of HCl. 

Variations of the Experiment 

The one feature common to all of the experiments 
other than the “normal” or “control” runs was the 
introduction of HCl in some form into the duodenum. 
In some instances 0A% HCl alone was used, in others 
gastric juice (which contains HCl) was used. 

There are four main groups of the experiment. 

(1) Normal Subject — 0A% HCl introduced into 
the duodenum. 

(2) Normal Subject — Gastric juice introduced into 
the duodenum. (Gastric juice obtained from a person 
other than the subject himself). (Exogenous gastric 
juicel . 

(3) Normal Subject — Gastric juice introduced into 
the duodenum. (Gastric juice previously obtained from 
the subject himself). (Autogenous gastric juice). 

(4) Duodenal Ulcer Patient — 0.4% HCl introduced 
into the duodenum. 

The relation of time of the intraduodenal infusion 
to giving of the test meal was altered from one ex- 
periment to the next. Thus, in one instance, half an 
hour elapsed between the intraduodenal infusion and 
giving the test meal. In another, the infusion was 
allowed to run through the entire length of the ex- 
periment. These variations are noted in the charts 
which follow. 

RESULTS 

Explanation of Graphs 

All solid black columns represent the volume of a 
specimen expressed in cubic centimeters. 

The blank and figured columns represent total 
acidity expressed in terms of clinical units of HCl. 
On all of the graphs. Key No. 1 designating the blank 
columns refers to results obtained when the subject 
was given the test meal alone; these columns, there- 
fore, represent the “normal” or “control” figures for 
a basis of comparison. 
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GROUP ONE 


□-KEY No I 
0-KEY No. 2 
3-KEY No. 3 


@-KEY No.4 
@-KEY No. 5 


□-KEY No. 6 



Group I 

Gastric Secretory Response in Normal Human Beings 
to Liebig E.xtract Test Meal: 

(a) Using test meal alone, (Key No. 1) 

(b) Using test meal accompanying and following 
the introduction of 0.4% HCl into the duodenum, 
(Ke.vs No. 2, 3, 4, 5 and G) 

H.K. 

Key No. 2. These columns represent figures obtained 
when the test meal was given immediately .following 
completion of Yz hour drip of 0.4% HCl (Vol. 125 cc.) 
into the duodenum. 

Key No. 3. These columns represent figures obtained 
when the test meal was given Yz hour after completion 
of an intraduodenal infusion. (120 cc. of 0.4% HCl 
were dripped into the duodenum over a period of 25 
minutes). 
ilLP. 

Key No. 4. These columns represent figures obtained 
when a drip of 0.4% HCl was continued throughout 
the period of experiment, (Two tubes were used). 
Rate of flow was 30 drops per minute. 

M.P. 

Key No. 5. These columns represent figures obtained 
when the test meal was given immediately following 
completion of an intraduodenal infusion. (140 cc. of 
0.4% HCl were dripped into the duodenum over a 
period of 30 minutes). 


L.H. 

Key No. G. These columns represent the figures ob- 
tained when the test meal was given 5 minutes after- 
completion of an intraduodenal infusion. (125 cc. of 
0.4% HCl were run into the duodenum over a period 
of 5 minutes). 

Group II 

Gastric Secretoi-y Response in Normal Human Beings 

to Liebig Extract Test Meal : 

(a) Using the test meal alone. (Key No. 1) 

(b) Using the test meal after the introduction of 
gastric juice into the duodenum. (Gastric juice used 
for the intraduodenal infusion was exogenous, i.e., was 
obtained from a person other than the subject). Keys 
No. 2, 3, 4 and 6) 

Explanation of Graph 

In all of the e.xperiments represented by this graph, 
except for control runs, the test meal was given im- 
mediately following completion of an intraduodenal 
infusion of gastric juice. The keys indicate the source 
of this gastric juice and the time involved in giving 
the infusion. 

Gastric juice used for the infusion was obtained . 
from a normal subject by using the Liebig extract test 
meal as a stimulant. Collections were made as usual 
every 16 minutes. The first four samples were pooled 
to form the substance of the infusion. Volume and 
total acidity of the pooled gastric juice were determ- 
ined in each instance. 
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The two subjects required for each of these experi- 
ments ivere both present at each trial run ; thus there 
was a minimal delay between obtaining the gastric 
juice from one subject and infusing it into the duo- 
denum of the other. 

G.S. 

Key No. 2. 55 cc. of gastric juice obtained from the 
subject J.D. were infused by gravity over a period of 
5 minutes. 

J.D. 

Key No. 3. 50 cc. of gastric juice obtained from the 
subject C.S. were infused by gravity over a period of 
15 minutes. 

E.M. 

Key No. Jf. 33 cc. of gastric juice obtained from the 
subject D.F. were infused by gravity over a period of 
10 minutes. 

D.F. 

Key No. 5. 28 cc. of gastric juice obtained from the 
subject E.M. were infused by gravity over a period of 
15 minutes. 

Group III 

Gastric Secretory Response in Normal Human Beings 

to Liebig E.xtract Test Meal: 

(a) Using the test meal alone. (Key No. 1) 

(b) Using the test meal after the introduction of 
autogenous gastric juice, i.e., previously obtained from 
the same subject, into his duodenum. (Keys No. 2, 3 
and 4) 

These experiments were performed with the idea in 
mind that some factor or factors other than the HCl 


of gastric juice might be responsible for the apparent 
inhibition of gastric secretion resulting from the inter- 
action of gastric juice and duodenal mucosa; further- 
more, that these factors might be specific, i.e., a 
subject showing no inhibition when gastric juice ob- 
tained from another person is introduced into his duo- 
denum might show this inhibition when his own 
gastric juice is so employed. 

A “normal” or “control” e.xperiment was run on the 
subject. The first four specimens collected after giving 
the test meal were pooled, and determinations of 
volume and total acidity were made. This pooled 
gastric juice was then placed in an ice box for use as 
the substance of an intraduodenal infusion on the 
following day. Specimens were not used when more 
than 24 hours old. 

Explanation of Graph 

In each of the e.xperiments of this group other than 
the normal runs the test meal was given immediately 
following completion of the intraduodenal infusion. 
The keys thus refer to the experiments and give the 
volume and time involved in giving the infusion. 

C.S. 

Key No. 2. 90 cc. of gastric juice were infused by 
gravity over a period of 10 minutes. 

J.D. 

Key No. 3. 83 cc. of gastric juice were infused by 
gravity over a period of 10 minutes. 

R.C. 

Key No. i. 139 cc. of gastric juice were infused by 
gravity over a period of 10 minutes. 
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Group IV 

Gastric Secretory Response in Duodenal Ulcer Patients 

to Liebig Extract Test Meal: 

(a) Using the test meal alone. (Key No. 1) 

(b) Using the test meal after the introduction of 
0.4% HCl into the duodenum. (Keys No. 2, 3 and 4) 

Explanation of Graph 
J.M. 

Key No. 2. These columns represent figures ob- 
tained when 0.4% HCl was allowed to drip into the 
duodenum throughout the entire experiment. (Two 
tubes were used. The rate of flow was about 30 drops 
per minute). 

S.F. 

Key No. 3. These columns represent figures obtained 
when the test meal was given immediately following 
completion of an intraduodenal infusion. (125 cc. of 
0.4% HCl were dripped into the duodenum over a 1o 
minute interval). 

E.C. 

Key No. 4. These columns represent figures obtained 
when the test meal was given immediately following 
completion of an intraduodenal infusion. (125 cc. of 
0.4% HCl were run into the duodenum over an interval 
of 3 minutes). 

DISCUSSION 

Considering our results as a whole, there is no con- 
sistent trend indicating any momentous suppression 
of gastric secretion under the conditions of our experi- 


ments; individual instances seem to indicate at least 
a temporary suppression, but repetition of the same 
or of a related experiment on the same subject failed 
to confirm such a suppression. Furthermore, there are 
no indications that the gastric secretory response of 
duodenal ulcer patients is significantly different from 
that of normal subjects, follow’ing an intraduodenal 
infusion of 0.4% HCl. 

This does not necessarily disprove, the work of the 
experimenters mentioned in the introduction, since the 
conditions of the experiments were different. Webster 
and Day worked with dogs, and the suppression which 
they obtained by introducing HCl directly into the 
duodenum W’as during the intestinal phase of gastric 
secretion. Griffiths worked wdth humans ; but he used 
an alcohol test meal, and a mixture of NaCl, HCl and 
glucose for the intraduodenal infusion. We attempted 
to maintain the conditions of our experiments on as 
nearly a physiological basis as possible. For this 
reason, we used a meat extract test meal and set the 
concentration of HCl at 0.4%. When it had become 
appai'ent that an intraduodenal infusion of 0.4% HCl 
would not suppress gastric secretion, w’e replaced the 
HCl with normal human gastric juice thinking that 
other factors plus the HCl might effect gastric sup- 
pression. How'ever, this is apparently not so. 

It is possible, of course, that the strength of the 
stimulus is so great that it masks the evidence of a 
suppression which actually does exist. Thus it may be 
that w'e were mistaken in trying to cope with the 
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gastric phase of secretion. The ne.xt logical step is to 
see whether HCl in the duodenum will suppress or 
abolish the intestinal phase of gastric secretion. Impli- 
cations in the literature are not veiy definite concern- 
ing details of the intestinal phase of gastric secretion 
in humans. Possibly it is a prolonged intestinal phase 
in duodenal ulcer patients which is responsible for the 
secretion of relatively large quantities of gastric juice. 
Any practical means of stopping the intestinal phase 
of secretion would therefore be a valuable addition to 
our therapeutic armamentarium. 

It appears likely that if suppression of gastric 
acidity is to be attained, it will be done by reducing 
the volume of acid secreted and not by reducing the 
concentration of the acid as it is secreted by the 
parietal cells. 

CONCLUSIONS 

HCl in 0.4% solution or in gastric juice, when intro- 
duced into the duodenum of normal subjects, had no 


constant, significant effect on gastric secretory curve. 

HCl in 0.4% solution, when introduced into the duo- 
denum of duodenal ulcer patients, had no constant, 
significant effect on gastric secretory cun'e. 
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Lymphogranuloma Venereum Surgical Aspects 

By 

BORRIS A. KORNBLITH, A.B., M.D. 

NEW YORK. NEW YORK 


T he very serious surgical problems presented by 
lymphogranuloma venereum have not received 
adequate consideration up to the present. The likely 
reason is that this condition is classifiable among the 
venereal diseases and thus escapes a thorough evalu- 
ation from the surgical point of view. The object of 
this report is to present the various means of surgical 
therapy employed thus far; their advantages and 
shortcomings. 

In its various clinical manifestations, lymphogranu- 
loma venereum presents essentially inflammatory 
lesions of the different organs affected. The disease 
picture is very similar to other inflammatory lesions 
appearing in acute, sub-acute or chronic stages. Prom 
the point of view of surgical therapy, the laws govern- 
ing surgical intervention appb', for the most part, in 
this disease as they do in other inflammatorj’ diseases. 
An important point of difference between lympho- 
granuloma and bacterial pyogenic lesions is the fact 
that this disease is the result of an infection by a 
filtrable virus. Bacteriologic cultures of pus removed 
from diseased tissue are sterile. It differs also in the 
fact that although the anatomic structures involved 
are those in the pelvis primarily the disease process 
itself is nevertheless systemic (1, 2). The extent of 
the inflammatory lesion will depend upon the amount 
of destruction that will take place because of the ac- 
tivity of the virus, both locally and systemically. With 
this in mind, a direct approach toward local therapy 
alone, would appear inadequate to combat this disease 
effectively. On the other hand, a combined systemic 
and local therapy seems more rational. 

The natural course of the disease process in its 
primaiy lesions, inguinal, rectal and genital mani- 
festations, as compared with cases treated, will seiwe 
to evaluate the sui-gical procedures alone as they have 
been emplo.ved thus far. 

THE PRIMARY LESION 
The acute primary lesions on the genitalia or else- 
where in the body, such as occur in accidental inocu- 
lation or by perversion, require no surgical therapy. 
They are generally evanescent in character and re- 
gress spontaneously within a period of two weeks. 

THE LOCAL ADENOPATHIES 
Inguinal or femoral glandular enlargement will 
begin from one to three weeks after the onset of the 
initial lesion. The progress of the lesion is rapid and 
reaches its lieight in about three weeks. By that time, 
that is, six weeks after contact, the glands begin to 
subside or promptly go on to suppuration. Spontaneous 
subsidence occurs in about 30% of the cases in a large 
series (3). The remainder, if untreated, will ulti- 
mately break through the skin and fonn one or more 

3'rom the Sursrical Services of the Couvemeur Hospital, New' York, 
X. V. Dr. Frank J. McGownn, Director. 
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spontaneous sinuses, which will drain for a variable 
length of time. 

The choice of surgical procedures in these con- 
ditions consists of: 

1. Incision and drainage. 

2. E.xcision of all diseased tissue, with or without 
drainage. 

3. Bilateral block dissection of the inguinal nodes. 

MTiere incision and drainage were employed, the 

time of disability was approximately two weeks in the 
hospital, and from one to seven months for dressings, 
before a patient was discharged (4). 

Block dissection of the lymph nodes yielded better 
results from the point of view of time. Healing took 
place within a period of two months. 

Since the iliac and other pelvic lymph nodes are 
simultaneously involved in about one-third of the cases 
observed, the probability of the removal of all of the 
diseased tissue is very remote. The fact that ele- 
phantiasis of the genitalia may take place after a 
complete e.xtirpation of the inguinal nodes, also mili- 
tates against the use of this procedure. It is interest- 
ing to note that no drainage was used in two cases 
and that healing by pi'imary union took place in spite 
of the presence of frank pus. Complete closure was 
used, in view of the fact that the pus present was 
sterile to the usual culture. 

The pelvic lymphadenopathy does not create any 
surgical . problems. No case of suppuration breaking 
thi'ough the peritoneum has thus far been reported. 
An iliac abscess which yielded 300 cc. of pus was ob- 
served by the author. The abscess broke through the 
skin spontaneously above Poupart’s ligament and then 
subsided. Pelvic exudates have been observed but none 
drained. Abdominal pain due to a mesenteric adenitis 
necessitating l.aparotomy, has been repoi’ted 12). With- 
out any treatment or with radical surgical therapy, 
most of the cases seen healed completely at the end, of 
seven months. 

With the introduction of a combined systemic and 
local treatment, the results have proved more satis- 
factory. In 176 cases only 40% came to suppuration 
and among the latter, aspiration of the local pus col- 
lection in addition to the use of intravenous Frei ma- 
terial sufficed for healing in an average period of six 
weeks. Among these cases there was no necessity to 
perform any operative procedure besides aspiration. 
Sinus formation at the point of puncture took place 
in few instances. Repeated aspiration was necessary 
in a minority of cases. MTiere a sinus formed, the ad- 
ministration of the Frei antigen hastened a spontane- 
ous closure without resort to any other surgical means. 
In a number of cases where fluctuation was already 
present, the intravenous therapy was sufficient to cause 
a complete absorption of the local suppuration, and 
regression of the entire disease process. The systemic 
therapy in the inguinal variety of this disease is very 
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encouraging and points toward conservative rather 
than radical procedures as adjuvants in attempts at 
cure (p. Surgical treatment of the inguinal bubo was 
contraindicated by John Hunter, as long ago as 1786 
(5). He advised his patients to avoid the surgeon as 
much as possible during the affliction and take a rest 
cure instead. For the most part his advice still holds 
true. 

RECTAL LESIONS 

The natural course of the rectal lesions is one that 
leads to chronicity. The lesions present range in order 
of severity from : 

1. Fistulas in Ano. 

2. Perianal-Condylomas. 

3. Acute and chi-onic proctitis due to pederasty or 
secondary to previous inguinal and pelvic adenitis. 

4. Ulcerative procto-sigmoiditis. 

6. Rectovaginal fistulas. 

6. Rectal stricture, which may be tubular or dia- 
phragmatic in type. 

Although the rectal lesions have been seen to de- 
velop as early as si.v weeks after exposure (G), the 
usual duration of the rectal lesion is at least two years 
before it is seen. Thus the examiner is most often 
faced with a chronic inflammatory lesion. 

The procedures suggested for radical cure up to the 
present, have been as follows: 

1. Complete resection — Lahey method. 

2. Abdominoperineal resection with preservation 
of the sphincter ani. 

3. Perineal approach with sacral anus. 

4. Mobilization of the rectum with excision of 
perirectal scar tissue. 

5. Permanent colostomy with subsequent dilatation 
of the strictui'e. 

6. Temporary colostomy. 

7. Dilatation, with or without anesthesia. 

8. Incision or ex'cision of fistulous tracts. 

The follow-up of a large series of cases by Anschuets, 
Peterson (7) and Frei (8), has proved the operative 
mortality in the complete operation, in many stages 
or in one stage so disastrous, that the further use of 
the procedure is to be discouraged. 

The causes of failure are evident when the pro- 
cedure is attempted. The mobilization of the diseased 
rectum is extremely difficult. The normal anatomic 
planes of cleavage are entirely obliterated and re- 
placed by inflammatory scar tissue in which active in- 
flammatory elements may be demonstrated as long as 
twelve jmars after the onset of the disease (4). The 
mesosigmoid likewise become shortened by contiguity 
to the inflammatory lesion below. This most often pre- 
vents an adequate mobilization for a successful anasto- 
mosis. Preservation of the sphincter is a practical 
impossibility in most cases, because the perianal tissue 
is most often itself involved. Over 75*^ of the rectal 
lesions reported are tubular in t}'pe. In the remaining 
group the lesions are diaphragmatic in nature. In any 
event, the portion of the rectum distal to the lesion is 
most often involved and cannot be used in the repair. 

Another most important cause of failure and high 
mortality is the fact that as long as there remains any 
evidence of activity of the disease, one must assume 
that a phlegmonous type of inflammation is still 
present in the endopelvic fascia. Attempts at dis- 
section in such tissue is analogous to incision of a 
phlegmon elsewhere and carries with it the risk of a 


lymphatic spread of the disease. Among all authors 
such radical procedures ni'e cautioned against. 

Radice classified (9) his rectal lesions as freely 
movable or fixed in the pelvis. He suggested that the 
tubular stricture of the fixed type be treated by co- 
lostomy, while the diaphragmatic freely movable, by 
dilatation. This procedure is reasonable. One I’eport 
reveals 31 colostomies performed among 160 case.s, and 
in only one case was it possible to close the colostomy 
subsequently (10). The question of using colostomy 
as a permanent or temporary procedure necessarily 
will depend upon the indications present. 

Dilatation alone is contraindicated in the presence 
of active proctitis or periproctitis and is associated 
with severe genei-al reactions. Because of the severity 
of the systemic symptoms, this procedure has been 
abandoned at the Presbyterian Hospital (1). Dila- 
tation may be used with impunity and good eilect in 
cases of chronic stricture, where the active disease 
has subsided and where the stricture actually repre- 
sents the healed stage of this disease. In such cases 
proctoscopy will reveal a smooth mucous membrane, 
sometimes atrophic and in many cases showing strati- 
fied squamous epithelium which grew upward from the 
anal margin to replace the columnar epithelium which 
sloughed in the process of repair. Mathewson (11) is 
particularly impressed with the efficacy of dilatation 
alone. 

Colostomy however has to be resorted to as an 
emergency procedure at times. Gutman (1) mentions 
three cases of deaths from peritonitis due to perfo- 
ration after obstruction due to lymphogranuloma of 
the rectum. Although such cases are foriunately rare, 
they must be kept in mind when they do arise. 

Temporary colostomy with isolation of the distal 
segment for rest and irrigation may serve to prepare 
the patient for an eventual healing of his disea.se. 

The operation of “Evacuation of the Perirectal 
Space and Retroproctitic Mobilization of the Stric- 
ture” reported by Gomez (12), has failed to yield the 
results claimed for it. It has thus far resulted only in 
stirring up any latent infection in the endopelvic 
fascia and has always produced recurrences w’hich 
were worse than the original condition for which the 
operative procedure was undertaken. In cases of 
healed strictures of the “ring” type, this procedure 
becomes unnecessary, since dilatation alone is suffi- 
cient. In tubular stricture where latent inflammatory 
foci are always present, the procedure is both dangei’- 
ous and entirely unsatisfactoiy, since no mobilization 
is possible. All of the pelvic structures are aggluti- 
nated into a compact mass. 

The suggestion of Lockhart-Mummery (13) may 
well be followed as a general principle in the treat- 
ment of inflammatory rectal strictures. 

"To ascertain the type and extent of the stricture, 
it is advisable to examine even with partial dilatation, 
so that the upper limits can be explored and the con- 
dition of the proximal bowel immediately above veri- 
fied. Sigmoidoscopy may thus be performed under 
anesthesia if necessary. This should be done with 
great care and splitting of the rectal wall when in- 
flammation is present, should be avoided. In suitable 
cases the stricture is dilated and treated by continual 
cleansing. Results of interaal proctotomy with subse- 
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quent dilatation are e.\xellont and permanent, if the 
patient will endure the inconvenience of dilating long 
enough to counteract the contraction of scar tissue.” 

In case of partial obstruction, colostomy may be 
optional. However, colostomy may be delayed or 
possibly entirely avoided by the use of the intestinal 
tube for abdominal decompression, described by 
Abbott and Johnston (14) . After the distension is re- 
lieved. sufficient time may be taken for a thorough 
investigation of the case in point, and the most suit- 
able course followed. 

Colostomy as a general rule should be seriously con- 
sidered in cases of fulminating lesions which do not 
react favorably to palliative measures or attempts at 
immunization with Frei antigen. Cleansing of the 
distal loop and rest, have proved very useful and per- 
mitted a late closure in some cases. This is illustrated 
in the ease reported here. 

Treatment with Frei antigen intravenously alone, 

i.e., O..! cc. of antigen every other day, has proved dis- 
appointing in these rectal lesions from the point of 
view of complete resolution. The treatment -which 
takes many months to show appreciable changes, is, 
nevertheless, definitely of benefit to the patient. A 
noticeable symptomatic improvement is promptly ob- 
tained. The bloody purulent discharge becomes less 
and any painful defecation markedly improved. The 
constitutional symptoms are promptly relieved. The 
patients gain weight and lose their sense of weakness. 
Their general sense of well being is I'estored. After 
months of treatment the local lesions show a tendency 
to healing. The progressive nature of the disease is 
altered to a state of a chronic, slowly healing lesion. 
The late lesions generally observed are those which 
have gone on to spontaneous healing and consequent 
stricture formation of those in the process of fibrosis. 

Incision and drainage or excision of fistulas leave 
chronic sinuses and lead eventually to recurrences. 
Radical surgical procedures among this group are ex- 
ceedingly unsatisfactory. 

Palliative methods such as rest in bed, low residue, 
high vitamin diet, retention enemata of olive oil or 
cottonseed oil and rectal indgations with tannic acid 
solutions, or quinine bisulphate 1 :4000, have been used 
with benefit to the patient. 

From the foregoing one may reasonably conclude 
that radical surgical procedures alone or palliative 
methods alone are inadequate for either palliation or 
cure. A rational combination of both palliative pro- 
cedures and the more conservative surgical methods 
seem the most advisable course to take at present. 

The earliest treatment of rectal stricture by four 
incisions of circular bands with a bistoury and subse- 
quent dilatation, is recorded by Dupuytren in 1854. 
Colostomy -was successfully performed in 1710 by 
Littre’ (15). Thus the treatment advocated at present 
is relativeb’ old and simpler in comparison with the 
more radical procedure envisaged by A^on Volkmann 
in 1887. However, reliance on less radical means seems 
more advisable until the systemic disease itself is con- 
trolled. Then, and then only will the mortality due to 
the radical removal be reduced. And it is possible to 
conjecture that the radical procedure may then become 
unnecessary. 


GENITAL LESIONS 

The genital lesions observed may be enumerated as 
follows : 

1. Periurethral ulcerations and edema obstructing 
the urinary flow with resulting urinary retention. 

2. Penile lesions — bubonuli and paraphymosis. 

3. Elephantiastic lesions of the vulva with over- 
hanging pendulous masses. 

The surgical problems presented by the chronic 
genital lesions are fii'st those related to the establish- 
ing of a correct diagnosis by biopsy. This is a neces- 
sary procedure to e.xclude other known pathologic 
lesions such as tuberculosis, syphilis, and carcinoma. 
The pathologic lesion on the genitalia although not 
pathognomonic, is nevertheless suggestive of the dis- 
ease in question and is thus most important. The 
main problem of surgical therapy is associated -with 
the relief of stenosing lesions of the genital orifices — 
i.e.: the urethra, and vagina. Among these lesions it 
was not found necessary to resort to cystotomy in any 
case reported thus far. The more conservative methods 
sufficed to cause the more acute edematous lesions to 
subside. Among this group as in the rectal group of 
lesions it is important not to attempt repair of any 
fibrotic distorted parts until the disease process has 
completely subsided. Excision of pendulous condylomas 
may then be done and satisfactory healing may be ex- 
pected. 

In view of the above discussion, the treatment of 
two cases of rectal lymphogranuloma observed at the 
Gouverneur Hospital is presented, 

CASE REPORTS 

Case 1 — History: P. C., a 50 year old white male, was 
admitted to the surgical service of Dr. Frank J. McGowan 
on November 6, 1937. 

The patient had vomited repeatedly for thirty-six hours 
and suffered moderate abdominal distention. Three hours 
before admission he became extremely weak, perspired 
profusely and suffered a general collapse. 

Eighteen years before the present admission, i.e.: in 
1919, a cecostomy was performed because of a “severe 
inflammation of the rectum.” After local treatment of 
the rectal lesion, the cecostomy was finally closed ten years 
later, i.e.: 1929. Between 1929 and 1937 the patient had 
suffered repeated attacks of subacute intestinal obstruc- 
tion. The attacks were ascribed to incarceration of a 
right inguinal hernia which was, however, always re- 
ducible. 

Examination: The patient appeared acutely ill and in 
shock. The abdomen was moderately distended. The in- 
guinal canals were both clear. No masses were felt in the 
abdomen. 

On rectal examination a definite stenosis was encount- 
ered at 5 cms. from the anal margin. The rectal wall was, 
however, fully movable in the endopelvic fascia. The 
stricture was annular and barely admitted the tip of the 
index finger. Proctoscopy confirmed the digital finding. 
The mucosa was pale and shiny. In the region of the 
stricture the mucous membrane had a cobble stone ap- 
pearance, bled easily. Islands of squamous epithelium 
were seen running along the rectal wall rvith scarring 
suggestive of healing of a previously acute lesion. 

Laboratory findings: The AVassermann reaction was 
three plus. The Frei test was markedly positive. A biopsy 
specimen from the region of the stricture revealed rectal 
tissue showing chronic inflammation. There -was no evi- 
dence of any specific lesion. 

Course: .In view of the signs and symptoms of subacute 
intestinal obstruction, a temporary sigmoidostomy was 
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performed by Dr. Francis M. Conway. When the abdomi- 
nal cavity was explored, the constriction could be felt in 
the rectum below. The entire colon above the line of 
stenosis appeared free and uninvolved. The colostomy 
functioned well and the distal loop was cleansed with 
saline. Three weeks after colostomy the patient was taken 
to the operating room and the stricture dilated, with 
bougies. Very little trauma was caused by this procedure. 
The mucous membrane above the stricture was found, by 
sigmoidoscopy, to be entirely clear and uninvolved. 

The patient was observed for two months, during which 
time the colostomy was permitted to close. Rectal dila- 
tation with a large bougie was performed every other day. 
There was no evidence of recurrence of the stricture. The 
patient was asymptomatic when discharged, three months 
after admission to the hospital. 

Case 2 — History: E. G., a 40 year old colored woman, 
was admitted to the surgical service of Dr. R. Franklin 
Carter on March 20, 1936. 

She complained of difficulty in passing her bowel move- 
ments, for two years. Her symptoms became worse six 
months before admission. She had passed blood streaked 
fecal material on different occasions. She had had no 
previous operations. She had a number of still births but 
no live children. The patient was known to have had 
syphilis for three years, for which she had received two 
intravenous injections of arsphenamine. 

Examination: The patient was well developed and well 
nourished. Her pupils were unequal and irregular. Both 
ankle jerks and knee jerks were sluggish. The abdomen 
was soft, no masses wei-e felt. 

Rectal examination revealed a narrowing at 3 cms. from 
the anal margin, which did not admit the tip of the index 
finger. Proctoscopy revealed a stricture of the rectum at 
3 cms. The mucosa was pale and smooth. There was no 
evidence of any acute lesion. 

Course: A cecostomy was performed. Three weeks later 
the stricture was dilated under spinal anesthesia. This 
procedure revealed a diaphragmatic stricture which was 
dilated with little trauma. The patient made an un- 
eventful recovery and was discharged one month after 
admission. 

Laboratory findings: The Frei test was positive. The 
Wassermann test was negative. The spinal fluid Wasser- 
mann was negative. 

A biopsy of the rectal tissue showed chronic non-specific 
inflammation. 

Readmission: July 25, 1936. The patient returned to 
the hospital because of a persistent sinus at the site of the 
cecostomy. During this three months interval, she had 
normal, regular bowel movement and no complaints except 
the presence of a purulent discharge from her abdominal 
sinus. 

The cecostomy sinus was closed. When the patient was 
examined, the rectum was found to be narrowed, beginning 
at the internal sphincter. The rectum felt thick and indu- 


rated. The constricting band was again thoroughly di- 
lated. She was discharged 16 days after admission. 

Readmission: September 10, 1936. The patient was re- 
admitted because of an attack of La Grippe. 

Rectal examination showed a well dilated rectum. There 
was no evidence of stricture. 

She had one bowel movement daily without difficulty. 
The cecostomy wound was completely healed. 

DISCUSSION 

Two eases of rectal lymphogranuloma are presented. 
One in a white male and the other a colored female. 
In both cases the lesions seen upon examination repre- 
sented diaphragmatic narrowing of the rectum as 
healed stage of a preexisting acute proctitis. Both of 
these cases were amenable to conservative surgical 
therapy. 

CONCLUSIONS 

1. Lymphogranuloma venereum is a systemic dis- 
ease, in spite of the fact that its external manifesta- 
tions are mainly lesions in the pelvic region. 

2. The disease lymphogranuloma venereum in all 
of its manifestations presents essentially lesions which 
are due to the results of inflammation in any of its 
stages. 

3. These lesions range from the acute exudative 
processes to the final chronic proliferative or fibrotic 
conditions of the various structures affected. 

4. Surgical treatment alone, or palliative therapy 
alone have thus far proved inadequate for the complete 
cure of this disease. 

5. Surgical indications in lymphogranuloma are 
identical with those in any other inflammatory con- 
ditions. 

6. Surgical intervention is found most useful and 
least harmful when both systemic and local symptoms 
and signs have subsided. 

7. The most useful procedures in all of the lesions 
seen in lymphogranuloma are the conservative ones, 
in combination with local palliative, and systemic Frei 
antigen intravenously. 

8. Thus, for the inguinal adenopathy, aspiration 
and Frei antigen are suggested. 

9. For the rectal lesions temporary or permanent 
colostomy as indicated; dilatation w'here possible in 
combination with local palliative and systemic Frei 
antigen intravenously are advised. 

10. For the chronic genital lesions, conservative 
surgical therapy after complete subsidence of the in- 
flammatory lesions is deemed most satisfactory. 
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Intravenous Modification of the Hippuric Acid Test for Liver Function* 


By 

ARMAND J. QUICK, Ph.D., M.D. 

MILWAUKEE. WISCONSIN 


hippuric acid test for liver function, which the 
1 author introduced in 1933 (1), has technical ad- 
vantages ns well as disadvantages. Its simplicity re- 
quires no comments: its inexpensiveness makes it 
widely available; and the fact that it requires no 
intravenous injections is a significant advantage when 
veins need to be consei-ved, or are difficult to inject. 
The chief disadvantage is the occasional vomiting 
which may occur after the oral administration of 
sodium benzoate. At times too, it is burdensome to 
collect four hourly specimens of urine. To meet these 
difiiculties the author with Ottenstein and Weltchek 
(,2) presented an intravenous modification. 

Recently Lipschutz (3), unaware that such a test 
had been presented, also published an intravenous 
method which is very similar in some respects to our 
modification. Thus, Lipschutz injects 2 gm. of sodium 
benzoate dissolved in 20 cc. of water, while we give 
1.77 gm. in the same amount of water. This little 
diflerence is obviously of no importance. Hi.s test, 
however, differs distinctly in one particular, and this 
leads to an eri-oneous interpretation. He collects the 
urine for two hours, determines the amount of hip- 
puric acid e.xcreted during this period, and from this 
calculates the per cent of the injected benzoic acid 
which i.-! c.\-cretod. Lipschutz thus introduces a con- 
cept which is at variance with the original idea of the 
test. In my test the per cent of administered benzoic 
acid which is e-xcreted as hippuric acid does not enter 
into consideration. As a matter of fact, approximately 
7,5 per cent of the benzoic acid given to a noi-mal adult 
is e.xcreted and 25 per cent is lost, presumably burned 
in the body. There is no evidence that the amount of 
benzoic acid which fails to be e.xcreted is related to 
hepatic dysfunction. The fundamental idea on which 
my lest is based is the measurement of the rate with 
which hippuric acid is synthesized. In my compre- 
hensive study of the conjugation of benzoic acid in 
man 14), I established the fact that irrespective of 
the dose of sodium benzoate administered, the maxi- 
mum amount of hippuric acid fomed per hour is 
practically constant. This is illustrated in Chart 1. 
The most rational explanation is that the amount of 
glycine which the liver can synthesize and conjugate 
with benzoic acid is limited, and that the hippuric acid 
output therefore measures the maximum functional 
capacity of the liver. If hepatic damage occurs, the 
hourly output is definitely diminished as has been re- 
peatedly confirmed clinically. It is therefore essential 
that in both the oral and in the intravenous test an 
amount of benzoic acid be given in excess of the liver’s 
capacity to conjugate within a fixed period of time. 
This can be readily illustrated by the data of Table I. 
When a normal subject is given 1.77 gm. of sodium 
benzoate intravenously, he will excrete 0.7 to 0.93 gm. 
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of benzoic acid as hippuric acid during the first hour 
and only from 0.13 to 0.36 gm. during the second hour. 
Obviously onlj- the first hour measures the maximum 
functional capacity of the liver to sjmthesize hippuric 
acid. From these results, 0.7 gm. benzoic acid has been 
accepted as the minimal normal hourly e.xcretion. A 
patient who excretes 0.5 gm. of benzoic acid during 
the first hour after receiving sodium benzoate intra- 
venously would be reported as having a functional 
efficiency of 70 per cent. Such a patient, however, will 
in 2 hours excrete approximately 1 gm. of benzoic acid, 
and on the basis of Lipschutz’s interpretation would 
be considered normal because he is e.xcreting as much 


Table I 

The excretion of hippuric acid foUoicing the inira- 
venons injection of sodium benzoate 




Hippuric ncid (expressed ns 
benzoic ncid) excreted 

Subject j 

WoiKbt 

Ist Hour 

2nd Hour 


Kc. 

Gm. 

Gm. 

1 

C2 

0.71 

0.31 



0.73 ' 

0.3R 

o 

j 70 

0.05 

0.16 



0.91 


3 

j . 

0.84 

0.13 



0,02 


4 

j ?4 

0.7G 

0,30 

5 

C5 

0.82 


6 

73 

0.79 


7 

75 

■ 0.82 


8 

78 

0.S4 

0.3 i 

9 

70 

0.90 

0.28 


1.77 tnn. of sodium beniontc (equivalent to 1.5 pm. benzoic acid) dis- 
solved in 20 cc. of distilled water was injected Intravenously. 


benzoic acid in 2 hours as subject No. 1 of Table I, 
who, nevertheless, has a normal functional liver. 

The procedure for the intravenous hippuric acid test 
as it is employed in my laboratory and in various 
hospitals and clinics is as follows: The test is done 
preferably in the morning after the patient has had a 
light breakfast. A solution containing 1.77 gm. of 
sodium benzoate (equivalent to 1.5 gm. of benzoic 
acid) in 20 cc. of distilled water is given intravenously. 
At least 5 minutes should be taken for the injection. 
The patient is instructed to void before the test, and 
to collect the urine exactly one hour after the com- 
pletion of the injection. 

The urine is carefully measured and solid ammonium 
sulfate added in the proportion of 5 gm. for every 10 
cc. of urine. When the salt is dissolved the urine is 
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either filtered or centrifuged. Enough concentrated 
hydrochloric acid is added to make the urine distinctly 
acid to Congo red or to thymol blue. Usually 1 cc. of 
the acid is sufficient, but it is absolutely necessary to 
check with an indicator paper. An excess of acid is 
permissible. The solution is vigorously stirred until 
the precipitation of hippuric acid is complete. After 



Chart 1. The constancy of the rate with which hippuric 
acid is synthesized. The subject, an adult male weighing 
77.5 kg., was given 9.4 gm. of sodium benzoate by mouth, 
and the output of hippuric acid for the ensuing 6 hours 
determined. 

30 minutes the crystalline product is filtered, washed 
with a small amount of cold water, and dined. By 
using a 4.5 cm. filter paper on a 2.5 cm. filter plate, the 
hippuric acid can be weighed without removing it from 
the filter paper. Another filter paper of the same size 
can be used as counterweight. 

To the weight of the hippuric acid, must be added 
the quantity remaining in solution. Approximately 0.1 


gm. of hippuric acid will remain dissolved in 100 cc. 
of urine containing 50 gm. of ammonium sulfate. To 
convert the weight of hippuric acid to benzoic acid, 
one multiplies by 0.68. A normal adult will excrete 1 .0 
gm. or more of hippuric acid (equivalent to 0.68 gm. 
of benzoic acid) in 1 hour after receiving sodium 
benzoate intravenously. For convenience 1 gm. of 
hippuric acid can be taken as the standard for normal. 
This will obviate the necessity of converting the hip- 
puric acid to benzoic acid for calculation as has been 
the custom in the oral test. 

The intravenous modification of the hippuric acid 
test is not intended to replace the original oral te.st, 
but is offered as an alternate method. In the new test 
certain precautions must be observed. It is essential 
that the sodium benzoate solution be properly prepared 
to make it safe for intravenous use.* Furthermore the 
patient must be able to empty his bladder completel.v 
at the end of the test. Often it is advisable to have the 
patient drink a glass of water before the test to in- 
crease the volume of urine. 

The accuracy of the determination of hippuric acid 
has been distinctly increased by adding ammonium 
sulfate before precipitating the acid. Weichselbaiim 
and Probstein (5) found that the solubility of hippuric 
acid is decreased by adding sodium chloride to the 
urine. Their contribution prompted the investigation 
of other salts, and it was found that ammonium sulfate 
is even better than sodium chloride. 

*Ampules of sodium benroatc for the tost have been preparc<J 1»>* 
Hynson, Westcott and Dunning, Baltimore, nnd by George A. 
Breon and Co., Kansas City. 

SUMMARY 

A technique for carrying out the intravenous modi- 
fication of the hippuric acid test for liver function is 
described. The e.xcretion of 1 gm. of hippuric acid in 
one hour after 1.77 gm. of sodium benzoate has been 
injected is recommended as the standard for normal. 
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The Use of Pectin-Agar Mixtures 


in Diarrhea 


By 

G. W. kutscher, Jr., M.D., F.A.A.P. 
and 

ALFRED BLUMBERG, M.D. 
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S IMPLE summer diarrhea is one of the many vexing 
problems which confront not only the pediatrician 
but the general practitioner. The literature pertinent 
to the subject is quite extensive yet no specific ex- 
planation or therapy is even now apparent. It is 
commonly stated that in infancy “hot u'eathcr, in- 


fections and artificial feeding” (1) are the causative 
factors, but it is not the purpose of this paper to 
discuss etiology or to criticize methods of therapj’. 
Certain general remarks, however, may be in order. 
The two most commonly employed therapeutic pro- 
cedures are (1) high protein diet, or (2) starvation, 
with slow return to normal food intake. The use of 
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hifrh protein is based on the theory that diarrhea is 
caused hy excessive fermentation of carbohydrate with 
the production of lower volatile fatty acids which act 
as intestinal irritants. The harmful nature of such 
volatile fatty acids is much in doubt. Holt and Mc- 
Intosh (1) .say; “Restriction of the carbohydrate 
intake may diminish the production of these acids 
without curinp diarrhea, and, conversely, a high car- 
bohydrate diet does not, as a rule, produce any notice- 
able aggravation of the condition.” 

The stan-ation regimen, ordinarily successful, is not 
ideal because excessive loss of weight frequently en- 
sues, the too prompt reintroduction of the u.sual 
formula occasionally leads to exacerbations, and the 
.support of the mother is difficult to elicit because her 
whole nature demands that she feed her hungry child. 
It has been stated that there is an inability to digest 
food during diarrhea, but apparently the only evidence 
in support of this common belief is that food passes 
more rapidly through the gastro-intestinal tract. It is 
also of interest that this same thought was used as an 
argument when it was customary to starve typhoid. 

Winters and Tompkins (2) in this country first 
sugge.sted the use of pectin and agar in the treatment 
of diarrhea. Their therapy was not new, but their 
whole method and procedure was novel. For some 
years apples had been claimed valuable in treatment 
of diarrhea. The reasons underlying the success follow- 
ing their use are vague. Moro claimed the effective- 
ness of apples was due to tannic acid (3). Heisler 
would also give credit to malic acid and to the me- 
chanical cleansing of the intestines (4), while Scheer 
places most emphasis on indigestible bulk (5). This 
latter author successfully fed “agar milk” for diarrhea 
(G). Malyoth (7) believes pectin and cellulose are the 
active agents. 

Various colloidal substances (pectin, hemicellulose, 
agar, gums, etc.) are claimed to be effective in the 
treatment of diarrhea. The physical, or chemical 
properties of such materials are used to “explain” 
their successful use. Principal emphasis has been 
placed on their ability to enmesh and cause the evacu- 
ation of bacteria (8) and to.xins (9), but also their 
hydrophilic properties are believed to be important 
( 10 ). 

In examining the literature on pectin, it is interest- 
ing to note the many reasons why it is believed to be 
of physiologic value to the body; e.g. : 

1. It is bactericidal* (13). 

2. It is a source of galacturonic acid — a detoxi- 
fying mechanism (14). 

3. It absorbs toxins and even poisons from the in- 
testinal canal (9). 

4. It is hydrophilic (10). 

5. Its buffering action makes milk more readily di- 
gestible and should favor the growth of certain organ- 
isms (16). 

G. It is soothing and healing to the inflamed and 
ulcerated gastro-intestinal tract (10). 

7. It reduces blood coagulation time (IG). 

8. It helps relieve constipation (17). 

Data to prove any one of these hypotheses are like- 
wise scanty, but when all were added together it 
awakened our interest in the therapy of diarrhea as 
originally proposed by the Indianapolis investigatoi-s. 

.^A accond publication by the Indianapolis investiyators (11) attribales 
the sole bactericidal quality to pH rather than to any pecnliar 
charrcton-tic of pectin. Trickett and Miller (12) concur in this 
findiny. 


Experimental: At first we hesitated to accept the 
large amount of carbohydrate suggested by Winters 
and Tompkins. Possibly our thought in this was con- 
ditioned by the hypothesis that carbohydrate fermen- 
tation is especially culpable in diarrhea. We therefore 
planned to compare the effect of pectin and agar mix- 
tures with and without added carbohydrate. Through 
the courtesy of the manufacturers,* we obtained a 
preparation similar to that employed by Winters and 
Tompkins, with the following composition: 

Preparation A 

Pectin G.S% 

Agar 4.3% 

De.xtri-Maltose No. 1 89.4% 

The other preparation employed had an identical 
ratio of pectin to agar, but no added Dextri-Maltose. 
Its composition was: 

Preparation B 

Pectin 59.4% 

Agar 40.G% 

The two preparations were added to milk in quanti- 
ties sufficient to supply equal amounts of pectin and 
agar. 

All cases seen were in private practice. The ma- 
jority were treated at home and hospitalization was 
employed only in the severe cases requiring parenteral 
fluids or transfusions or when the patient lived too far 
away. A total of 32 cases was followed on Preparation 
A and 16 cases on Preparation B. 

Making the Formula; The preparations were 
made as recommended: the necessarj' amount of 
the experimental preparations (16 level table- 
spoonfuls of Preparation A or 2J4 level table- 
spoonfuls of Preparation B) was placed in double 
boiler with a pint or 24 oz. of whole milk and 
cooked for 15 minutes, poured into 8 custard cups, 
and allowed to cool. One or more cupfuls was used 
at each feeding. The gel strength is greater with 
the smaller amount of milk, and this was used 
with the older children (i.e., those that had been 
weaned) ; for infants on the bottle the more dilute 
preparation was preferred. By enlarging the hole 
in the nipple the dilute formula is readily ad- 
ministered. For the older children, chocolate or 
various fruit flavors were added as desired by the 
mother. Because Pi'eparation B was not particu- 
larly palatable, saccharine, gr. Yi to the pint, was 
ordered. 

The pectin-agar and pectin-agar-Dextri-Maltose 
diets were started without a preliminary star- 
vation. Water was forced, but no other food or 
medication was given except parenteral fluids 
when severe dehydration was present. No feeding 
by gavage was necessary. Many children requested 
more of the diet than was prescribed, and the 
mothers were instructed to supply ad libitum. 
Preparation A was much more popular with the 
children and with the mothers than Preparation 
B. 

In prescribing each diet the mother was told 
that she might meet with resistance when first 
giving the mixture but that by adequate zeal and 

"The preparations employed were supplied by Mend Johnson and 
Company of Evansville, Indiana. Our Preparation A is referred 
to by them as Laboratory Product No. 83; our Preparation B, a? 
Laboratory Product No. 102. 
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urging on her part the child would probably be 
over the diarrhea in a day or bvo. The only 
children who initially refused the preparation 
were “spoiled”; the majority took it with no pro- 
test, but even with a degree of enthusiasm, the 
greater number of mothers in this group were 
well educated and only a few of the less intelligent 
had to be given additional moral support to con- 
tinue the formula. By outlining clearly the feed- 
ing plan at the first visit one can be relieved of 
much annoyance in the nature of future telephone 
calls. 

Stools were regularly forwarded from the office of 
the clinician (K.) to the bacteriological laboratory. 
For physical reasons it was not possible to obtain a 


Table I 

Classification of cases 


Clinical 


1 

Bacteriological 



No. Cases 

1 


Diagnosis On 






First 

Group 

1 Group 1 


Group 

Group 

Examination 

A 

! ° 1 

Classification 

A 

B 

Diarrhea 

IS 

1 

12 1 

Bechcridtta 
and others 

U 

tv 

Dysentery 

U 

4 i 

Snlnionella 

4 

3 




ShtpfUa 

4 i 

— 

i 



Not cultured 

10 ^ 

1 
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stool for culture from each child, but the survey ac- 
complished gave us a fairly complete idea of the type 
prevalence of organisms in our community during the 
summer of 1938. 

Results: The degree incidence of different bacterial 
flora in the stools is given in Table I. With the ex- 
ception of the fact that no dysentery organisms were 
found in the stools of infants in Group B, the pre- 
dominating organisms were principally of the Escheri- 
chia and Salmonella groups. Perhaps the sole value of 
the bacteriological studies was to show that dysentery 
organisms were not particularly prevalent during the 
study. As a fact of some interest, the clinical diag- 
nosis on examination has been similarly recorded. As 
such estimates are based solely on physical findings, 
the figures in Table I suggest that the infants in 
Group A were sicker than those in Group B. 

In Table II the various objective data are summa- 
rized in so far as is practical in a study of this kind. 
Unfortunately, and entirely by chance, the youngest 
infants, and those whose illness had persisted for the 
longest average time with the larger average number 
of stools were placed on Preparation A. This would 
confirm the similar conclusions from Table I. In spite 
of this the infants receiving the carbohydrate-contain- 
ing preparation (A) responded better than those re- 
ceiving merely the pectin-agar mixture. The only ob- 
jective measure of effectiveness was the number of 
days after institution of therapy before normal stools 
appeared. Using this measure. Group B appeared 
slightly superior, but because diarrhea had pei-sisted 
in Group A for a much longer period of time, and the 
infants in this group were younger, we are inclined to 


discount any semblance of superiority for the B-prepa- 
ration. 

Three deaths were obseiwed during this study. One 
child was comatose on admission to the hospital with 
a severe dysentery and incontinent bowels. The second 
child had been unsuccessfully treated for six weeks by 
three physicians who had finally referred the case. The 
diarrhea had shown great improvement just before 
death, which was from bronchopneumonia and inani- 
tion. The third death was due to sepsis from derma- 
titis gangrenosa infantum after recovery from the 
diarrhea. 

Fever, e.xcept in the one case complicated by pyelitis, 
disappeared within 24 to 36 hours; dehydration, when 
severe, was treated with parenteral fluids, but if mild, 
was satisfactorily relieved by the diet alone. Excori- 
ated buttocks healed within 36 hours in most instances. 
When gross blood was reported in the stools at the 
onset, it disappeared on the average by the 2nd day 
of therapy. 

Several observations relative to the two preparations 
are pertinent: 

1. In general the children took Preparation A 
better than B, even though saccharine was added to 
the latter, 

2. There seemed to be less vomiting by those 
infants %vho received Preparation A. as compared with 
infants receiving B. 

3. Jlild acidosis disappeared more promptly with 
Preparation A than with Preparation B. 

4. There was no evidence of increased fermen- 
tation (flatulence) through the use of Preparation A 
in spite of its high carbohydrate content. 

In ail cases distention disappeared on administering 
either of the two pectin-agar materials. As indicated 
in Table II, either preparation is satisfactory for the 
treatment of diarrhea promptly and effectively. 

DISCUSSION 

Normal stools are to be expected within approxi- 
mately 3 days after Preparation A is incorporated in 


Table II 

Summary of cases 



Preparation A 

Preparation B 

Number of Cases 

32 

! 16 

Av. age in months 

1S.7 

33.3 

Av. days of illness prior to 
treatment 

C.2 

1.4 

Av. number of stools per day 
prior to treatment 

9.3 

6.9 

Av. temperature when first seen 

100.7 

101.1 

Av. day on w’hich first normal 
stool appeared 

3.2 

2.4 


the diet. With mild diarrhea the character of the stool 
will return to normal within 12 to 48 hours. This new 
thei-apy appears to be superior to other procedures 
because of the prompt return of the child to normal, 
together noth the fact that there is no concomitant 
weight loss, and, the gradual return to full caloric 
intake decreases the possibility of complications. 

After normal stools have returned, it is important 
that the transition to the regular diet be slow. When 
the stools appeared small, not watery, and moderately 
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frequent (not over 3 to 4 daily), bananas, jello, cottage 
cheese, or dry toast were offered at some one feeding. 
The following day thin soups, cereals, or .skimmed 
milk wore tried. In young infants on milk formuke 
the regular feedings were gradually restored via 
skimmed milk feedings. Children vary so much in 
their ability to take food that one must learn how to 
return a child to a full diet chiefly by e.vperience. 
Naturally a return of the diarrhea calls for a prompt 
return to the pectin-agar diet for a day or two. 

It is admittedly difficult to make a statistical com- 
parison of diarrhea treated in different ways. Clinical 
impressions are sometimes more valuable in a disease 
of this nature than mere average figures. The senior 
author h.as had considerable experience in summer 
diarrhea as seen in private practice, and it is believed 
that this treatment offers the best approach to .suc- 
ce.ssful therapy. It is, of course, not a panacea for all 
disturbances nor is it a substitute for intelligent pedi- 
atric care, but it comes nearer to being the one satis- 
factory approach than any other thing yet tried. 

In spite of early fears that the e.xtra amount of car- 
bohydrate was to be avoided, the study was concluded 
with the feeling that this is an added desirable feature. 
We adhered to the original suggestion of Winters and 
Tompkins and much against our early thought used 
whole fluid milk in all formulae. This seems to have a 
definite advantage. There was no evidence of inability 


to use or digest the food, and in practically all the 
cases there was evidence of a prompt return to normal 
gastro-intestinal function. 

Especially interesting was the rapid disappearance 
of toxicity. The remark.alile improvement in the ap- 
pearance of these children was the most outstanding 
feature of the study. To see a child in a moribund 
condition respond in 24 hours and .appear almost well 
is a phenomenal thing even with the miracles of 
modern medicine. The prompt return of normal stools 
is most gratifying because there is not then the con- 
tinual loss of body fluids through diarrhea that leads 
to acidosis, dehydration, and eventual complications. 

CONCLUSIONS 

Thirty-two cases of diarrhea seen in private practice 
were successfully treated with high caloric feedings 
consisting of whole milk, pectin, agar, and Dextri- 
Maltose. Comparison was made with a second group 
of 16 infants receiving identic.al formulae save for the 
added carbohydrate. All cases responded satisfactorily, 
but the addition of carbohydrate is believed to be a 
desirable procedure. 

On the basis of past e.xperience in the treatment of 
diarrhea, we believe the addition of pectin, agar, and 
Dextri-lMaltose to a whole milk formula is a safe, ef- 
fective, and satisfactory treatment. 
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Perforation of a Gall Stone Into the Stomach With Resulting Pyloric 
Obstruction: Case Report With Gastroscopic 
and Surgical Findings 


By 


HARRY L. SEGAL, M.D. 
and 

JOHN J. MORTON, M.D. 

ROCHESTER, NEW YORK 


F oreign bodies in the stomach are amazing for 
their variety. They have been discovered bj’ 
clinical, roentgenological, surgical and post-mortem ex- 
aminations and are usually divided into three groups: 
(1) swallowed objects, (2) bezoars formed within the 

♦From The Departments of Medicine and Surgery, The University of 
Rochester School of Medicine and Dentistry*. Rochester, N. Y, 
Submitted June 8. 1929. 


•stomach, and (3) foreign bodies which have entered 
the stomach through or within the' abdominal wall. 

Under the last classification cases have been re- 
ported (1) of the development of a fistula between the 
gall bladder or a biliar 3 ' duct and the stomach by the 
passage of a gall stone. 

In this article we are reporting a case with .symp- 
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toms of pyloric obstruction produced by a gall stone 
which had passed directly from the gall bladder into 
the stomach. 

CASE REPORT 

A 62 year old married man entered the Strong Memorial 
Hospital on September 26, 1938. He began to have acute 



Fig. 1. Roentgenograms interpreted as benign tumor 
causing pyloric obstruction. 



OV , ■ • , : . . . . _ . . . 

Fig. 2. Gall stone, in the stomach as seen by gastroscope. 


crampy abdominal pains, three months previously, follow- 
ing the drinking of a glass of beer. Pains continued to ap- 
pear intermittently from a few minutes to two hours after 
eating. Three weeks ago he developed flatulence and 
nausea. He vomited undigested food particles without 
blood. In the past two weeks he had vomited practically 
all the solid foods ingested. Medication gave no relief. His 
appetite fell off and he had lost 6-7 lbs. 

The only past history of consequence was an attack of 
biliousness described as “yellow vomiting” about one ye.ar 
ago. In the interim he had occasional flatulence and heart 
burn. 

The physical examination was essentially negative ex- 
cept for congenital clubbed feet and a large degree of 
brown pigment in the skin of his left leg. 

Laboratory examination: Wassermann was 3+ in the 
cholesterol antigen, negative in the other antigens. Kahn 
was 3-I-. Stools were negative for occult blood. A gastro- 
intestinal roentgenographic examination on September 29, 
1038, revealed on the first swallow of barium a round 
translucent area in the pre-pyloric region of the stomach. 
Peristalsis came up to this area but no waves passed by. 
The rugal pattern was interrupted by this defect. The 



/■ PeL-’fora’tion 

Pig. 3. Diagram shows findings present at operation. 


barium then passed around this lesion, which measurcKl 
about 4 cm. in diameter. The duodenal cap was not filled 
and the stomach was empty in four hours. The roentgeno- 
graphic diagnosis was: benign type of lesion in the 
stomach; old duodenal ulcer (Fig. 1). 

The gastro-intestinal series was repeated on October 13, 
1938, ivith the same findings except that the observer 
thought that the lesion was slightly smaller in size. 

Gastroscopic examination; The antral and pyloric parts 
of the stomach were visualized and appeared normal. A 
grayish-black lesion was seen in a position close to the 
antrum on the anterior wall near the level of the greater 
curvature (Fig. 2). This lesion was larger than the 
gastroscopic field and seemed to be free from the mucosa 
wherever it was visualized. The gastroscopic impression 
was that of a benign lesion, the exact nature of which was 
not known. . 

The patient was explored on October 14, 1938.- The 
tumor w'as felt in the pjdoric end of' the stomach and it 
was at once apparent that it was a freely movable foreign 
body. Examination around the pyloric region revealed a 
gall bladder adherent on the stomach side of the pylorus 
(Fig. 3). The duodenum had a good deal of scar tissue 
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about it. A sm.oll incision was made in the .stomach wall 
and a Rail stone, about 3 cm. in diameter, was removed. 

COM.IIENT 

Thi.s i.s a ca.se report of a Rail stone acting as a 
foreign body and producing pyloric obstruction. The 







Fig. 4. Gall stone acting as foreign body. The stone 
was broken after its removal. 


gall stone had perforated from the gall bladder di- 
rectly into the stomach. The perforation had become 
closed, allowing the gall bladder to remain adherent 
to the stomach wall. Apparently because of large 
amounts of scar tissue in the pyloric and duodenal 
regions, the stone was unable to pass through the 
pylorus. It eventually produced an intermittent pyloric 
obstruction. 

This is probably the first report on the gastroscopic 
visualization of a gall stone acting as a foreign body 
in the stomach (2). The roentgenogram e.vamination 
suggested that the lesion was located and fixed in the 
pyloric end of the stomach. However, the gastroscopic 
examination showed the body to be outside of the 
antrum and free from the mucosa. This apparent dis- 
agreement was probably due to the fact the gall stone 
was free and thus influenced by gravity and peristaltic 
waves. It is conceivable that food and barium with the 
aid of peristalsis pushed this foreign body into the 
pyloric end of the stomach in the attempt to pass it, 
through the pj’lorus. However, in the gastroscopic 
position the lowest point of the stomach assumes a 
different level, which in some people may be at the 
area where this foreign body was seen with the gastro- 
scope. 

SUMMARY •' 

A case of gall stone acting as a foreign body in the 
ctomach is reported. The clinical, roentgenological, 
gastroscopic and surgical findings are described. 
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Complete Biliary Fistula of Four Years Duration With Hemorrhagic Tendency'' 

By 

L. K. FERGUSON, M.D. 
and 

D. G. CALDER. jR., M.D. 


rHILADELPIIIA. 

W E wi.sh to present a case of complete biliary 
fistula of four years duration with eventual re- 
covery. The marked hemorrhagic tendency and pro- 
thrombin deficiency resulting from this prolonged loss 
of bile as well as the effects of treatment with especial 
reference to Vitamin K should be of interest. 

M. S., a white female, age 65, was admitted to the 
Philadelphia General Hospital on November !), 1938. Her 
complaints upon admission were (1) a draining sinus in 
the right upper quadrant of 4 years duration, (2) pain in 
the right upper quadrant, (3) stiffness of the legs of five 
weeks duration, and (4) purpuric spots on the extremities. 

The patient was well until January, 1935, when she had 
an attack of right upper quadrant pain associated vvith 
jaundice, chills and constipation. She was operated upon 
in another hospital on February 1, 1935. A gangrenous 
gall bladder with bile leakage from its inferior surface 

♦ From the Surrif.nl Srrvifc of L. K. Fenruron, Philfidelphln General 
Hoipltal. 

July 10, 1033. 


PENNSYLVANIA 

was found. The gall bladder was removed and found to 
contain several large stones. There was noted a large 
abscess on the right lobe of the liver draining from the in- 
ferior surface. The patient had a fairly smooth post- 
operative convalescence, except that drainage of bile 
through the wound continued. She was discharged on 
March 10, 1935. 

After discharge there continued to be some jaundice 
and occasional chills. The patient was again hospitalized 
in July, 1935, with a diagnosis of biliary fistula. An X-ray 
following Hpiodol injection was reported as showing 
branching shadows in the liver area interpreted as dilated 
hepatic ducts. At a second operation on July 24, 1935, an 
attempt was made to close the biliary fistula. The patient 
was discharged as improved on September 6, 1935. She 
continued to drain bile but experienced no further jaundice 
or chills. In November, 1937, she had rather severe bleed- 
ing from the urinary tract. 

The patient was hospitalized for the third time in De- 
cember, 1937, at which time there were apparently two 
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Fig. I. Lipiodol injection of biliary sinus through ca- 
theter in drainage tract. 


sinus openings draining bile m the light upper quadrant. 
The upper sinus was injected ivith an opaque substance 
and again an X-ray showed what was believed to be di- 
lated hepatic ducts. There was no connection appaient 
with the lower sinus. The patient was discharged as im- 
proved on January 22, 1938. 


During the summer of 1938 she had two teeth pulled 
after which her gums bled for three days. 

The biliary drainage from the right upper quadrant had 
continued fioni January, 1935, until her admission to the 
Philadelphia General Hospital November 9, 1938. Since 
the onset of illness the patient’s weight has dropped from 
18G to 126 pounds, though she states that her appetite has 
been good and that she has had no “indigestion” of any 
kind. Her stools have been clay colored since her first 
operation. For five weeks prior to admission, she com- 
plained of stiffness of the joints and of a dull ache in the 
long bones on standing. She has recently had hemorrhages 
from the nose and has noticed purpuric spots on the .skin. 
Two days after admission, blood was noted in the bed pan 
following uiination. 

On admission the principal physical findings were emaci- 
ation, loose atonic dry skin, pallor of the eonjunctivae, 
blood pressure 8J '60, a scar in the right upper quadrant 
in which there was a sinus draining large amounts of thin 
yellow-giecn fluid, an incisional hernia in the right upper 
quadrant and many purpuric spots on all extremities up 
to several inches in diameter. The patient’s stools were 
clay colored. 

Admission studies: 

Prothrombin — less than 17f of normal. 

Prothiombin Time — 420 seconds as comp.aied w-ith 
normal of 12.5 seconds. 

Blood Phosphorous — 4.8 mgm, per cent. 

R. B. C. — 3,000,000 per cu. mm. 

Blood Platelets — 220,000 per cu. mm. 

Icterus Index — 4.0. 

The prothrombin present on this and subsequent do- 
tei-minations was calculated according to the method of 
Quick (1) and his associates. This method depends upon 
the clotting time of recalcified plasma to which thrombo- 
plastin has been added. The graph constructed by Quick 
from which prothrombin per cent may be calculated has 
been used, each determination being done in triplicate, 
using a normal control. 

The administration of alfalfa extract (Vitamin K) was 
begun at 200 cc. per day with sodium choleate groins five. 



Pig. 2. Graph showing prothrombin per cent. Serum Volume Index and Ivy bleed- 

ino* fimo 
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Fip. 3. Outline of biliary tract by barium meal three 
months after clioledochoduodcnal anastomosis. 


twice a day. The alfalfa G.\tract was prepared by e.\trac- 
tion of dried alfalfa with acetone in a Soxhlet apparatus 
for si.N to eiprht hours. After extraction the acetone was 
distilled off and the residue suspended in water. Each 200 
cc. of the “Tea” represents the extraction from forty 
frranis of dried alfalfa. 

On 11-13-38 the dosage of alfalfa extract was increased 
to 100 cc. per day and three days later the prothrombin 
was -lOOf of control. A transfusion of GOO cc. of citrated 
blood was given on 11-17-38. 

On 11-10-39 the patient was transferred to the Surgical 
Ward. 

The lipiodol X-ray study on 11-21-38 was reported as 
showing an ov.al-shaped shadow approximately 1 by 4 cm. 
in size at the level of the 12th rib. This was interpreted 
ns being dilated common duct. There were two or three 
smaller branching shadows believed to be biliarj’ radicals 
or sinuses (Fig. 1). 

In further studying the bleeding tendency presented by 
this patient it was thought that it would be of interest to 
observe any changes in the Ivy (2) bleeding time and in 
the Scrum Volume Index of Boyce and McFetridge (3) 
and to compare these findings with the prothrombin levels. 
The I\-y bleeding test consists simply in obseiwing the 
period of bleeding from a skin puncture while a tourniquet 
with a pressure of 40 mm. of mercurj- is in place. Any 
bleeding of four minutes or longer is considered a definite 
indication of hemorrhagic tendency. 

The Serum Volume Test is a measure of clot retractility. 
Three cc. of blood is placed in a calibrated tube and 
allowed to stand at room temperature for four hours. The 
clot is then removed. The volume of serum remaining over 
one-h.alf of the blood volume equals the index. An index 


of one is normal, any rending below this being considered 
as progressively indicative of a tendency to hemorrhage. ; 

The results of those comparative obseri’ations may be 
seen in the graph (Fig. 2). 

Examination of the bile on 11-29-38 revealed: chlorides 
G76 mgm. per cent; cholate, 61 mgm. per cc. 

On 12-12-38 the patient received a transfusion of 250 
cc. of citrated blood. 

On 12-20-38 the dosage of alfalfa extract was increased 
to 800 cc. per day with sodium choleate grains five, four 
times a day. 

On 12-24-38 a transfusion of 200 cc. of citrated blood 
was given. 

On 12-27-38 a choledochoduodenostomy was performed by 
Dr. Ferguson under local anesthesia, a number 14 catheter 
being placed in the original sinus tract and one Penrose 
drain in the operative site. The patient received a trans- 
fusion immediately after operation. She was given nothing 
by mouth for forty-eight hours postoperatively, fluid in- 
take being maintained intravenously. 

On 12-29-38 the patient was again started on 800 cc. of 
alfalfa .extract daily with sodium choleate grains five, four 
times a day. i 

On the third postoperative day the dressings were 
swwked vdth bile, awd tbe catheter la the origlaal slaws whs 
loose. On the fifth postoperative day the light color of the 
drainage and some skin irritation raised the question of 
duodenal fistula. The patient’s stools during this time re- 
mained brown, however, and by the twelfth postoperative 
day drainage through the wound had ceased. f 

The administration of alfalfa extract was stopped on 
1-13-39 and the following day the patient was allowed out 
of bed. There had been no evidence of any hemorrhage 
postoperatively. 

During her stay in the hospital the patient’s hemoglobin 
had maintained a level of about 13 grams per 100 cc. The 
cholesterol ranged between 122 and 258, the esters usually 
approximating 50%. The Icterus Index ranged from four 
to 12. 

On 1-25-39 a . gastro-intestinal X-ray showed no de- 
formity of the stomach or- duodenum. On reaching the 
duodenum, the barium ascended rapidly into the biliary 
tract, outlining one large duct and two smaller ones (Fig. 
3). 

On 1-27-39 the patient was discharged to her family, 
having no abdominal or gastro-intestinal complaints, but 
still experiencing some difllculty in walking. 

She was seen in follow-up clinic on 2-12-39. The wound 
was well healed and there had been no drainage. How- 
ever, she still had some difficulty in walking. When seen 
again on 3-12-39 she was wthout complaint, her appetite 
was good and her ability to walk much improved. 

On 3-29-39 Ivy bleeding time was 2% minutes. . 

Prothrombin — 58% of control 

Serum Volume Index — .8 
Icterus Index — 3 

Serum Protein — 6.5 

DISCUSSION 

This patient’s course in the hospital presents several 
features of interest. She had total biliary drainage 
for a period of approximately four years ivith late but 
repeated bleeding manifested as urinary bleeding, 
bleeding from the gums, purpuric spots and Joint 
involvement. In association with this hemorrhagic 
tendency our admission studies showed a very low 
prothrombin, less than 1 per cent, probably one of the 
lowest reported. 

We should like to call attention, to the variable effect 
of -Vitamin K and bile salts on the blood prothrombin 
level in this patient. As may be seen from the graph, 
the determinations showed quite a marked shifting in 
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the prothrombin level from time to time in spite of a 
constantly increasing dosage of alfalfa extract and 
bile salts. 

It may be noted that the immediate response to the 
administration of Vitamin K and bile salts was ex- 
tremely favorable, the prothrombin rising from 1% 
to 40% of normal in five days. Thereafter, there was 
an abrupt fall never reaching the above figure until 
after surgical anastomosis between the duct and the 
duodenum. One might question the results of the test 
for prothrombin if the variations did not coincide very 
well with those noted in the Ivy bleeding time and the 
Serum Volume Index of Boyce and McFetridge. 
Certain it is that the maximum time for surgical inter- 
vention as measured by the prothrombin content of 
the blood came during the first week or two after the 
administration of Vitamin K and bile salts. 

There is also sho^vn on the graph the relationship 
between the Serum Volume Index and the Ivy bleeding 
time to the prothrombin per cent. These simple tests, 
the performance of which requires no elaborate equip- 
ment or special laboratory facilities, gave results 
rather closely paralleling the variations in pro- 
thrombin level. We believe these tests to be of value 
in determining the presence of a tendency to hemor- 
rhage particularly in any circumstance where the 


laboratory facilities for determination of blood pro- 
thrombin levels are not available. 

This case also demonstrates the feasibility of the 
use of local anesthesia for major abdominal procedures 
in these desperately ill patients. Local infiltration with 
one per cent novocaine preceded by adequate pre- 
operative sedation proved to be perfectly satisfactory 
for this operation. 

As may be seen from the graph, the operation was 
perfoimed in the face of a low prothrombin level. 
This was done because we believed that the patient 
was losing ground in spite of constant feedings of the 
alfalfa extract. There was no postoperative bleeding. 
This may be attributed in part to the use of trans- 
fusions, though Snell, Butt and Osterberg (4) believe 
the effect of transfusion in raising the blood level of 
prothrombin is transitory. The patient received four 
transfusions in all, one of which was three days before 
operation and one immediately following it. 
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Carcinoid Tumors of the Small Intestine 

By 

ISIDOR KROSS, M.D., F.A.C.S.* 

new YORK, NEW YORK 


I N 1888 Lubarsch (1) described two cases of small 
intestinal neoplasms situated in the submucosa. 
These differed from the ordinary adenocarcinomata. 
He studied these tumors in serial sections and found 
that they were connected with the crypts of Liiber- 
kuhn. I^ile these tumors showed lack of metastases, 
absence of true glandular structure and were composed 
of cells unlike those of normal intestinal mucosa, he 
still classified them as primary carcinomata of the 
ileum. 

Ranson (2) described a similar tumor, which how- 
ever extended into the mesentery and through the 
peritoneal coat, and was accompanied by secondary 
tumors in the liver, whose structure was the same as 
that of the primary growth. He too considered this 
neoplasm as belonging to the category of carcinoma. 
Oberndorfer (3) was the first to recognize definitely 
that this tumor was not a true carcinoma and called 
it carcinoid. He considered it to be quite harmless in 
character and maintained that it originated from 
pancreatic rests. Burkhardt (4) analyzed a group of 
small intestine tumors of similar type, and came to 
the conclusion that they were definitely derived from 
the intestinal epithelium and had a low degree of 
malignancy. Forbus (5) in an analytical review of 
the various theories of development, supports the en- 
docrine theory and calls them endocrine .tumors or 

*Visiting Sargeon, City Hospital; Associate Attending Surgeon, Beth 
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argentaffins tumors and maintains that they are sepa- 
rate and distinct from the carcinomata. In his con- 
clusion he calls attention to the “general harmless . 
character of the argentaffine tumors.” Gaspai (6) re- 
ports a similar type of tumor but classifies it as carci- 
noma. Very recently Wyatt (7) again reviewed this 
subject, reporting three cases — two in the appendix 
and one in the caecum. He concludes that “this tumor 
is a carcinoma arising from the Kulschitzky cells of 
the intestinal epithelium” and “that all carcinoids are 
slow growing but malignant tumors.” Humphreys (8) 
collected 152 cases of argentaffine tumor of the sm.all 
intestine and found that 24.4% of them had metas- 
tasized. 

Raiford (9) analyzed 29 of his own cases and found 
that 6 of them — over 20% — were malignant. 


Table I 


Location 

Total Number 

Malignant 

Per Cent 

Stomach 

I 

1 

^ 100 

Small intestine 

9 

2 

22 

Appendix 

17 

1 

5.9 

Large bowel 1 

2 

2 

100 


In his description of the histogenesis of this neo- 
plasm Raiford writes that “these peculiar cells were 
first described by Nicolas ’ Kulschitzky (10) in 1897, 
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as sri'‘i:ializt‘d epithelial cells having a characteristic 
structure." Schmidt restudied them in 1905 and 
noting their yellow color called them "gelber zellen.” 
lie concluded that they were a part of the chromaifm 
system and similar to the cells of the adrenal medulla. 
Cosset and Masson (IS) found in 1914 that ceidain 
Ki'anules in the cytoplasm had the power of reducing 
silver compounds, having brown or black particles. In 
view of this affinity for silver, they called the cells 
“argentaffi’ie.” By subsequent investigators they have 
been called "entero-chromaffinc cells” (Ciaccio) (11) 
and "chromo-argentaffine cells” (Cordier) (12). 

The cells are found in all parts of the intestinal 
tract of men and many of the higher vertebrates. They 
differ in number with the location, being most numer- 
ous in the appendix and terminal Jleum, where from 
five to ten may be found in each crypt. They are less 
common in the colon and upper small intestine and 
comparatively rare in the stomach and rectum: They 
are concentrated at the bases of the crypts, where they 
are pear shaped, with broad bases lying on the base- 
ment membrane and narrow bottle shaped necks lead- 
ing up to the lumen of the crypt. The cytoplasm stains 
lighter than that of other epithelial cells, but scattered 
throughout are numerous acidophilic granules. The 
nucleus is round, uniform in size, and located near the 
center of the cell. It contains a finely reticulated 
network with numerous small chromatin ' particles. 
Stained by the silver impregnation technic of Gossett 
and Masson, the cytoplasmic granules appear as tiny 
brown or black particles. 

The origin of the cells is still a moot question. 
Masson on the basis of their appearance in regener- 
.ating epithelium and their occasional occurrence in 
m.alignant tumors arising from the epithelial cells, 
.attempts to explain them as differential epithelial cells 
of entodermal origin. Kull, studying them in the 
chicken cmbrj’o concluded that they were of mesenchy- 
raa l origin. It seemed to Baiford that they are cells 
of ectodermal origin which have migrated early in 
life from the neural crest .and become adapted to a 
.<pccial function in forming a part of the general 


chromaffin system. In favor of this mode of origin is 
tlie striking similarity of the cells of certain tumors 
to the cells of the adrenal gland, not only in morpholo- 
gical form but also in the gross color of the tumor. 
Tlie afilnity for silver exhibited by tumor cells is not 
present in epithelial cells, but is possessed by many 
cells of ectodermal origin. As has already been pointed 
out. the appearance of rosettes in typical carcinoids 
links them to the neuro-blastomas. 

The function of the cells is likewise unknomi. 
Masson regards them as forming a diffuse endocrine 
organ and through secretion of a substance which he 
designates as .“neurocine,” exerting a regulatory in- 
fluence upon the proliferation of smooth muscle fibers 
of the intestinal wall, especially those of the muscu- 
laris mucosa. By this he e.xplains the smooth muscle 
hypertrophy coincident to the carcinoid tumors, es- 
pecially those located in the appendix. 

There remains the correlation of these normal 
argentaffine cells with the carcinoid -tumors. That 
these tumors arise from these cells is generally con- 
ceded. The similarity in both staining reaction and 
microchemical properties gives striking evidence of 
their relation. It is also occasionally possible to ob- 
serve the growth of a tumor directly from the cells 
in the crypts, 

Masson contends that the normal cells migrate first 
to nerves of the submucous plexus, where they may 
normally be found wdthin the substance of the nerve. 
In this location, proliferation forms neuromata, and 
these in turn are directly responsible for subsequent 
tumor formation. One occasionally does find a neuro- 
genic hypertrophy coincident with carcinoid fonnation 
and it is true there are cells in proximity to the nen'es 
which strikingly resemble tumor cells. They are pos- 
sessed however of a perineural and not an intraneural 
arrangement ,nnd I am not convinced that they signify 
more than a secondary invasion of the nei-ve sheath. 
Therefore while there is excellent reason to believe 
that the tumors arise from the normal argentaffine 
cells, the presence of argentaffine neuromata as inter- 
mediary stages must be questioned. 

To summarize, it is ascertained beyond reasonable 
doubt that the carcinoid tumors arise from the cells of 
Kulschitzky or the chromoargentaffine cells of Masson 
and that these cells are normally present in the in- 
testinal tract of man. They are thought to be chro- 
maffin in nature, and the tumors are consequently 
chromaffin tumors.” 

In view of the rarity of this condition arid in view 
especially of the lack of unanimity regarding its char- 
acter, it is worth while reporting these cases until 
sufficient data are accumulated to put this subject on 
a firm basis. 

A. S., a woman of thirty-seven, was admitted to Beth 
Israel Hospital on January 28, 1938. Twelve weeks prior 
to this date she had begun to feel transient pains in the 
upper abdomen radiating to the right lower quadrant. 
These lasted from ten to thirty seconds, and while they 
were present, a mass about the size of an orange would 
appear to the right of the navel. Obviously a loop of 
bowel was contracting powerfully against an obstruction. 

Occasionally the woman vomited, and as time passed the 
attacks of pain became more frequent. Constipation de- 
veloped. Appetite disappeared, and there was a loss of 
45 pounds in weight. 
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A diagnosis was made of intestinal obstruction, and the 
patient was operated on. Part of the small bowel was 
found then to be distended to three times the normal 
calibre and tracing it do^^■n obstruction was found at a 
place where there was a hard annular constriction. About 
5 cm. distal to this point there was a small induration 
about 1 cm. in diameter in the wall of the small bowel. 
An entero-anastomosis was made, and a month later, at 
a second operation, the growth was resected. The path- 
ologist reported that there were two carcinoid tumors of 
the jejunum, one of them causing the stenosis. There was 
some ulceration of the mucosa over both of them. The 


patient recovered uneventfully. Fig. 1 shows the micro- 
scopic appearance of the section of the tumor. 
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SPECIAL NOTICE 

T he current issue of the Joui,-nal will constitute the 
last number of Volume VI. The first issue of 
Volume VII will appear early in Januaiy and from 
then henceforth each volume will begin with the Janu- 
ary issue. This m'll result in Volume VI being a ten 
issue volume. The change has been considered ad- 
visable by the Editorial Council to avoid the confusion 
which naturally arises when the volumes do not coin- 
cide with the calendar month. This change will make 
no difference to subscribers whose payments will en- 
title them to twelve issues. 


THE LIllIIT IN THE TREATMENT OF ULCER 

T he last drug that any physician would ever think 
of using in the treatment of peptic ulcer would 
probably be histamine. For this reason it is interest- 
ing to find in 'the Presse Medicale for February f), 
1938, , a report by Jacob and Israel to the effect that 
they have been getting good results in the treatment 
of the painful crises of ulcer by giving daily injections 
of 0.1 mg. of histamine. The authors started this 
treatment on the hunch that the good results obtained 
with histidine were due to the presence of histamine 
as a contaminant! They reported that in all the cases 
in which the patients were treated the pain stopped, 
and thej' concluded that this may have been due to 
vasodilatory effects, rela.xation of smooth muscle, or to 
some antalgic power resident in the histamine. 

We hate to suggest this because there are so many 
persons about with a fondness for trying new things 
and then writing them up enthusiastically, but really, 
shouldn’t someone now try, at least once, to treat ulcer 
with a mixture of equal parts of tabasco sauce, cucum- 
ber juice, absolute alcohol and carpet tacks? 

Walter C. Alvarez, Rochestei-, Jlinn. 


SOME PECULIAR TRENDS IN THE INCIDENCE 
OF PEPTIC ULCER THROUGH THE YEARS 

E veryone who is at all interested in the problems 
of peptic ulcer will want to read Alsted’s little 
book on the changing incidence of peptic ulcer as is 
showm by statistics gathered through the years in the 
hospitals of Copenhagen. Students of the subject are 
well aware of the fact that years ago peptic ulcers 
were thought to be present almost always in the 
stomach and seldom in the duodenum. In Denmark, as 
in the United States, the ratio of duodenal to gastric 
ulcers has risen from about 1 to 1 to 10 or more to 1. 


Doubtless much of the change of opinion which 
came about 1905 was due to the discovery by surgeons 
that duodenal ulcer was a common lesion. Actually, 
the pathologists did not come to realize how frequently 
the duodenum is scarred until Robertson and Hargis 
called attention to the remarkable shortening of the 
distance from the pylorus to the papilla of Vater 
which is found in every case of healed duodenal ulcei-. 
But one can hardly ascribe all of the differences be- 
tween the old and the new statistics to a defect 
in observation. Furthermore, although it is highly 
probable that much of the recent increase in the inci- 
dence of duodenal ulcer which shows up in the records 
of hospitals and clinics can be ascribed to the increas- 
ing frequency with which patients with indigestion 
are studied by roentgenologists, it- is doubtful if all 
the increase can be explained in this way. Besides, 
improvements in diagnostic skill could hardly account 
for the marked change in the sex incidences of the 
two types of ulcer which has been observed in almost 
all countries where statistics have been gathered. 
Thus, during the last forty years in Denmark, the 
ratio of men to women with ulcer has risen from about 
1 to 1 to 3 to 1. 

One of the interesting points made by Alsted is that 
it appears that years ago ulcers were generally acute 
and when they healed the patient commonly remained 
well. Today ulcer is usually looked on as a chronic dis- 
ease which will probably recur many time.s through- - 
out a lifetime. One must suspect, however, that much 
of this difference in the aspect of the disease is arti- 
ficial and due only to the change in the attitude of 
physicians which came with experience. Some men 
will remember that around 1920 many of the older 
gastro-enterologists and surgeons found it hard to 
face the fact that ulcer is a chronic disease and that 
the patients do not always stay well after either 
medical or surgical treatment. Even in the field of 
science, when a man hates to face a new and un- 
welcome fact he can often do a very thorough job of 
closing his eyes and mind to it. 

One of the most puzzling features of Alsted’s data 
is the decided break in the curves at a point which 
corresponds to the period at the end of the World War. 
If we could only understand what happened then to so 
suddenly and markedly change the incidence of hema- 
temesis we might have a very useful therapeutic hint 
at our disposal. 

It should alarm everyone to see how steeply the 
curve which represents the incidence of gastro-in- 
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tcstinal hemorrhage in men has been rising during 
the Jast few years. It is remarkable also to see how 
the incidence of ulcer in the case of men is rising 
rapidly along a straight line, while it is rising but 
.slightly if at all in the case of women. 

Walter C. Alvarez, Rochester, Minn. 


NEW BOOKS ON THE EARLY DIAGNOSIS OF 
CANCER OF THE STOMACH 

A ll gastro-enterologists will rejoice in the recent 
appearance of two fine books in which the authors 
.stress the importence of studying and leaniing to 
recognize the earliest stages and appearances of 
cancer of the stomach. For years the textbook descrip- 
tion of cancer of the stomach was that of the final 
hopeless stage with emaciation, coffee-ground vomitus, 
complete achlorhydria and a palpable tumor, and 
eventually physicians became so used to and so satis- 
fied with this picture as to resent the witings of 
anyone who dared describe the picture of early cancer 
of the stomach as it appears in strong, healthy-looking 
men who complain of only a little hunger pain, or loss 
of appetite or strength, and who have a normal gastric 
acidity. HTien such descriptions were noticed or 
quoted at all, about all that was said about the wTiter 
was that he was an untrustworthy fellow who was 
bent on calling all sorts of lesions cancerous when they 
were really nothing of the sort. 

Now there comes out of Germany Konjetzny’s 
beautifully illustrated book in which the early stages 
of the various tjiies of carcinoma of the stomach are 
described, and the work of men all over the world who 
have described early carcinoma of the stomach is 
recognized and quoted. Konjetzny -writes largely from 
the point of view of the pathologist, and most of his 
illustrations show the histologic structure of gastric 
carcinomas of the several types. As one would expect, 
approximately half of the book is taken up with a dis- 
cu.ssion of conditions ivhich are probably precancerous. 

The other interesting book which is well worthy of 
notice here is that of Rend Gutmann and his asso- 
ciates. This book is written largely from the points 
of view of the clinician and the roentgenologist. Gut- 
mann. Bertrand and Pdristiany have for years been 
studying the early radiologic signs of cancer of the 
stomach, and it is a pleasure to find them admitting 
now that in many cases it is impossible for the roent- 
genologist to distinguish betiveen a benign and a ma- 
lignant ulcer. Gutmann has written a verj* interesting 
chapter on the several puzzling syndromes by ivhich 
cancer of the stomach commonly announces itself. 
Unfortunately for our patients, those of us physicians 
who received our medical training thirty years ago 
were never told that the first sign of cancer of the 
stomach is often constip.ation, hunger pain, a little 
nausea, some heartburn, anemia, or loss of energy or 
appetite. 

FuVn-.Utri! 1, 1030. 

Walter C. Alvarez, Rochester, Minn. 


THE SIGNIFICANCE OF DUODENAL STASIS 

D uring the years many articles have appeared on 
duoden.al stasis, on the symptoms supposed to be 
produced by if, and on the way they can be relieved by 
ducKicnoJcjuno.stomy. Some time ago Wilkie of Scot- 
l.and, was an enthu.siastic advocate of this operation. 


but as years passed and he saw many of his patients 
returning with the same old symptoms, he lost interest 
in the subject. Unfortun.ately, in most cases, the ra.m 
who makes an esthusiastic preliminary report about a 
few apparently cured patients fails to write anything 
later when the patients begin to come back wdth the 
same old pains .and troubles. 

For fifteen years the iwiter has hunted for a good 
typical case of duodenal stasis, cur.able by operation, 
but so far has not found one. Occasionally it seemed 
as if one had been found, but then further roentgen- 
ologic ' studies showed that the stasis ivas not re- 
peatedly demonstrable. The writer has seen only a 
very few cases in which the operation avas done by the 
home surgeon, and then the results were not en- 
couraging. In some of these cases it became clear avith 
the passage of time that the sjmdrome had really been 
due to a migraine in aa’hich the headache avas so mild 
and the abdominal storm so great that it is no avonder 
that the correct diagnosis aa’as missed. 

In a recent paper in the April, 1939, number of 
“Annals of Surgery,” Oppenheimer, of Beirut, re- 
ported a series of cases in avhich some duodenal stasis 
could .at times be demonstrated. His studies led him 
to doubt the importance of pressure by the mesenteric 
artery on the jejunum as a cause of duodenal stasis. 
Neither did he find that stasis is caused commonly by 
adhesions, kinking, or intrinsic or extrinsic groaadhs. 
Interestingly, duodenal st.asis avas found in students 
a\’ho presented none of the symptoms avhich are 
supposed to be typical of duodena! stasis, and it was 
not found in some cases in avhich the typical symptoms 
aa'ere complained of. 

Accordingly, Oppenheimer concluded that duodenal 
stasis, as demonstrated roentgenographically, does not 
necessarily indicate anatomic obstruction, .and it does 
not mean that the indigestion complained of is due to 
the peculiarity in function found. 

All of this does not mean that there is no such thing 
as duodenal stasis avith symptoms. All it suggests is 
that no duodenojejunostomy should be performed until 
repeated studies have shoaam that the stasis is often 
present and that the symptoms are not those of an 
atypical migraine or of a neurosis in a constitutionally 
inadequate person. 

Walter C. Alvarez, Rochester, Minn. 


THE NEW OXYGEN TREATMENT FOR 
MIGRAINE 

I T avas recently reported in the Proceedings of the 
Staff Meetings of The Mayo Clinic (March 15, 
1939) that the administration of pure oxygen for one 
or tavo hours aadll, in some patients aadth migraine, 
abort the attack. The discoa’ery aams made by a lay- 
man, Mr. Charles E. Rhein, of Chicago. Further ex- 
perience by Ah’arez and Boothby and the reports of 
physicians throughout the country noav leave no doubt 
as to the ability of this treatment to bring grateful 
relief to a considerable number of the sufferers avith 
this miserable and disabling and common disease. Just 
hoaa- large the percentage of patients is avho can be 
helped in this aamy is as yet unknoavn. 

Curiously, cases haa’e been found in aadiicb one head- 
ache avas promptly reliev’ed by oxygen and another, a 
feav days later, aa'as not. An effort must noav be made 
to find out aa'hy some persons respond avell and others 
do not. The impression gained is that the patients 
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who do not respond well are those whose migraine is 
atypical or complicated by other diseases such as 
hypertension, or by a considerable degree of psycho- 
pathy or the nei-vous storms of the menopause. 

Experiments on animals have shown that a better 
o.xygenation of the tissues of the brain up to a certain 
limit will lower the tendency to convulsive seizures, 
and some evidence is accumulating to show that 
epilepsy also can be helped by a better oxidation of 
the brain. 

Before permitting a patient to lay out considerable 
money for equipment, the physician \vill do well first 
to see if he or she responds w'ell to the inhalation of 
oxygen. This may be done by having the patient 
breathe oxygen from a small basal metabolism machine 
or from the anesthetist’s equipment in a hospital. In 
the larger cities the companies that sell oxygen will 
often rent the necessary apparatus for a time until the 
patient is sure he wants to buy. If good results are 
secured, then the patient can buy a BLB mask (sold 
by the Ohio Chemical and Manufacturing Company, of 
Cleveland, Ohio) and can secure a tank of oxygen with 
a reducing valve and perhaps a flowmeter. A flow of 
6 liters a minute is usually about right. The little bag 
on the BLB mask should about collapse with each 
breath. The valves on the tube between the mask and 
the 'rebreathing bag should be closed. 

There need be no fear about breathing pure oxygen 
for a couple of hours, even two or three times a day. 
Especially in those bad cases in which the patient goes 
from one headache into another, the oxygen treatment 
is often better than is that with ergotamine. There 


are no uncomfortable by-effects, the relief comes more 
quickly, and there need be no fear of injury to arteries. 
Interestingly, in several such bad cases, there has been 
a marked lessening in the severity of the attacks and 
in the frequency with which they recurred. This may 
well have been due to the fact that the patient got 
rest which rvas impossible when she was going from 
one horrible attack into another. 

The patient should not be discouraged if the first 
treatment does not bring prompt and complete relief. 
Sometimes, at first, the brain is so irritable and tired 
that no treatment could put an immediate stop to the 
headache. Then a suppository' of 3 grains (0.2 gm.) 
of nembutal may help greatly by quieting the vomiting 
center and giving the patient sleep and rest. It is 
useless to give drugs by mouth when nausea is 
present. In some bad cases intramuscular injections 
of gynergen will get the patient into a better con- 
dition, and then perhaps the oxygen treatment will 
work well. There is no knoum reason why the two 
treatments should not be used together at first. One 
patient who, on one day, failed to get relief from 
oxygen inhalation for two hours, later, when she was 
not so tired, obtained perfect relief in half an hour. 
In some of the severe cases the patient who gets relief 
after breathing o.xygen for an hour may start to slip 
back after an hour or two. Then, often, another hour's 
treatment will put an end to the attack. 

One splendid feature of the oxygen treatment is 
that commonly the patient comes out of the attack 
with a clear head and able to go right back to work. 

Walter C. Alvarez, Rochester, Jlinn. 
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The Wisdom of the Body. By Walter B. Cannon, 
New York, W. W. Norton & Company, Inc., 333 pp. 
Price ?3.50. 

T his is a revised edition of one of Cannon's thought 
producing and valuable books. One of the most re- 
markable things about living organisms is their ability 
to get back on an even keel after something rocks the 
boat. In this book one learns why the body is able to 
maintain a fairly constant supply of water, salt, sugar, 
proteins and fat. We learn something about the main- 
tenance of a constant temperature and about the de- 
fenses against injurious agents. We learn something 
also about the ways in which the body repairs itself 
after illness or injury, about the value of antitoxins 
in disease and the ways in which the glands and the 
nervous system contribute to the stability of the 
several bodily functions. 

This is a book which is of great interest not only 
to the professional physiologists but to the physician 
and even to the scientifically inclined layman. We 
recommend it heartily. 


The Canned Food Reference Manual. New York, 
American Can Company, printed by The Haddon 
Craftsmen, Inc., 242 pp. 

T his is a splendid little book crammed wdth infor- 
mation, well written, well printed, and well illus- 
trated. Every dietitian should have a copy on the desk. 
The book is full of tables giving the composition of 


large numbers of canned foods, together with the con- 
tent of vitamins and the more important chemical 
elements. 


Der Magenschleim. By Arthur Mahlo, Stuttgart, 
Ferdinand Enke, 63 pp., 1938. Price RM kdO. 

T his is a monograph of 53 pages on the mucus of 
the stomach. Much information has been gleaned 
from the literature, and there are brief comments on 
some of the author’s own researches. The little mono- 
graph should be of interest to all those who have been 
studying the several components of gastric secretion. 
We have the feeling that it would have been much 
better if while Dr. Mahlo was at it he had gone into 
his subject in more detail and had presented more 
laboratory data. However, this booklet ■will be a great 
help to anyone to'ing to become oriented in this field. 


Vitamin-Mineral Digest. Compiled by the Scientific 
Staff of the U. S. Vitamin Corporation under the 
guidance of Dr. Casimir Funk and Dr. Harry E. 
Dubin, 40 pp., 1939. 

T his booklet, published bj’ the United States 
Vitamin Corporation of 250 East 43rd Street, New 
York, was written by Dr. Casimir Funk and Dr. Harry 
Dubin. Everyone knows that Dr. Funk was the man 
who originated the term “vitamine.” In recent years 
the “e” has been removed so as not to confuse these 
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curious chemical substances with the amines. Follow- 
ing the question and answer style, this little book gives 
a great deal of information which the physician will 
occasionally want to have and which might take him 
some time to dig out of a larger volume or out of the 
cuz’rent literature. 


Physiology of the Nervous System. By J. F. Fulton. 
New York, Oxford University Press, 675 pp., 1938. 

T his is a splendid book and one that is much 
needed today. In the past, books on the nervous 
system have been written either from the point of 
view of the anatomist, or from. that of the neurologist 
and the neurosurgeon. Now we have a book written 
from the point of view of a physiologist. Here Fulton 
brings together and summarizes an enormous amount 
of work which has been done during recent years on 
the problems of the structure and function of the 
nervous system. Much of this work is as yet unheard 
of by general practitioners and almost unknown to 
internists. Much of it has been done in research 
laboratories with apparatus borrowed from the phy- 
sicist, and much of it has been done on animals in 
which various parts of the brain have been removed. 

The part that ^vill particularly interest the gastro- 
enterologist wll be the chapters on the autonomic di- 
vision of the nervous system and on the hypothalamus 
with its centers for the regulation of the autonomic 
neiwous system. It is unfortunate that during the last 
twenty years so much of the theorizing about the 
sympathetic and the parasympathetic nerves that has 
encumbered the literature has been done by clinicians 
who had only the vaguest idea of what they were talk- 
ing about. One has to wonder often if thej' knew what 
the sympathetic and the parasympathetic nerves are 
or how they work. In most cases the writer’s stock of 
information had apparentlj’- been that carried over 
from college days and from textbooks that saw the 
light .some thirty years ago. 

Of late the conception of autonomic action has been 
greatly changed by the discovery that out of the ends 
of these nerves come chemical substances which pro- 
foundly affect not only smooth muscle and other 
tissues but also the consciousness of the individual. 
Much infonnation is being gathered also on the 
important subject of the relation of the autonomic 
nervous system to the transmission of pain, and es- 
pecially of the tjTie of pain that brings much worry 
to the internist. 

Any clinician who will read Fulton's Chapter 13 on 
the hj'pothalamus must, we believe, be greatly im- 
pressed with the probability that some of the curious 
distresses which so alarm neiwous and psychopathic 
per.sons are the result of disturbances in the functions 
of the hj'pothalamus. This is the place in which highly 
organized vegetative functions are integmted. By 
.stimulating this region one can produce marked sweat- 
ing, vasoconsti'iction, or changes in blood pressure 
throughout the bodj'. By injury to this region, one can 
produce changes in bodj’ temperature, changes in the 
level of blood sugar, changes in blood pressure, in 
water balance, in the metabolism of carbohj'd rates and 
fats, and in sexual development. It is a remarkable 
fact shown particularly by Bard that when cerebral 
control is removed from this hypothalamic region, the 
animal? will exhibit outbursts of fear or rage during 
which the pupils dilate, the hair stands on end, the 


heai't" rate increases, blood pressure rises and sali- 
vation occurs. Obviously some sort of a storm takes 
place in the autonomic nervous system. Some experi- 
menters have shotvn that these animals develop also 
extrasystoles and other disturbances of cardiac 
function. 

It is interesting also that barbituric acid and anes- 
thetics greatly affect these nuclei. The gastro-enter- 
ologist must be greatly interested in this region be- 
cause stimulation of these centers will markedly affect 
the motor and secretoi-y functions of the stomach and 
intestine. It is known also that injury in this region 
will give rise to ulceration of the- .stomach -and duo- 
denum. 

Already it is po.ssible to recognize five distinct syn- 
dromes arising in the hypothalamus, four due to de- 
struction of areas and one due to periodic irritation 
of the centers. These syndromes are (1) hyperthermia, 
(2) diabetes insipidus and emaciation, (3) the adi- 
posogenital syndrome, (4) hypez'somnia ■with di.s- 
tui'hed thei*mal i-egulation and (5) autonomic epilepsy. 
Today it is known that diabetes insipidus is produced 
by a certain lesion of the anterior nuclei of the hypo- 
thalamus. Similarly, the work of Philip Smith and 
othez'S has shown that one type of the adiposogenital 
syndz'ome is pz'oduced by disease in the middle group 
of hypothalamic nuclei. As one would expect then, 
patients ■with this type of trouble can not he much 
helped by the injection of pituitary substance. 

The clinician must be greatly interested in this 
I'egion also because it has so much to do ^\^th distuz'b- 
ances of sleep and with the i-eactzon of the patient: to 
baz'bztuz-ates. As one might expect, it is this pai-t of 
the bz*ain which is partzculai’Iy involved in many cases 
of encephalitis. Thez'e is some center in this region of ■ 
the hypothalamus which suppz'esses cortical activity 
and gives rise to epileptoid spells. 


The State of California, a Medico-Geo graphical 
Accozmt. By J. Pz'aslow. Tz'anslated from the German 
by Frederick Coi’des. John J. Newbegin, San Fran- 
cisco, 86 pp., 1939. 

T his is an interesting little book. It is naturally of 
particular interest to Califoraians, but any phy- 
sician who is interested in history and exploration 
will find it good reading. Five years ago Dr, Cordes 
happened to note in a catalogue of raz'e books a title 
which interested him. He sent for the little volume 
and soon was busy translating it into English and 
leaz’nzng all he could about the authoz*, who practiced 
medicine in San Fi-ancisco fz'om 1849 to 1856. After 
a trip back to Gei'many he went to Culiacan on the 
west coast of Mexico and practiced thei’e until his 
death. 

The book gives much interesting information about 
the appeai'ance of California in the early days, about 
the Indians and the miners, and about the bad health 
conditions due to poor food and water. When Dr, 
Praslow arz'ived in San Francisco he found some 
fifteen or twenty physicians already there. There were 
no phannacies at first, and every doctor had to dis- 
pense, 

Praslow was much interested in the evez'-present 
problem of scurvy. Ships coming around the Horn 
were generally full of it, and on landing, the patiezzts 
were given lai-ge amounts of meat, many vegetables, 
di'ied fruits, and solutions of vinegar. Tartaric, citric, 
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sulphuric and muriatic acids were 
P'ivon. also scurvy prass. The best 
rernidy pn)ved to be potatoes, scraped 
and eaten raw or applied ns poultices 
over the swellinfra and ulcers. Brewer's 
yea«t 'vas also used. 

In .San Krancisco there were severe 
epidemic.s of dysentery and diarrhea 
and at times probably cholera. Jlincrs 
who wont up throuch the swampy 
central valleys suffered severely with 
malaria. Typhoid fever was al.so a 
problem. Great numbers of Chinese 
were broufrht in from the Orient, 
carrying their diseases with them. 
Their prostitutes broURhl a particu- 
larly virulent type of .syphilis and 
ponorrhea. 


It is intere-stinp to note that the 
Indians of the Sacramento Valley 
were much troubled with malaria. 
One wonders if they liad it before the 
whites came. 

Accordinp to Praslow, cretinism 
was rather common amonp the Indi- 
ans and native-born Spaniards, es- 
pecially in the neighborhood of Cape 
Mendocino. Interestingly, this region 
is stil an endemic focus of thyroid 
disease. 

Tubcreulosc dc Tube Digestif. By 
Andre Cade, Paul Santy and Jean 
Heitz, Paris, G. Doin & Cic., 411 pp., 
19.17. Price 80 Fr. 

This is an excellent monograph on 


tuberculosis of the digestive tract, 
well written and well illustrated. 
There is a large bibliography. It is 
probable that some of the lesions de- 
scribed under tuberculosis of the 
terminal ileum fall in the group of 
troubles now known ns terminal 
ileitis. This book is well worthy of a 
place in the library of the gastro- 
enterologist. 

Abstracts 

Friedman, M. H. F. 

Gastric Secretion in Birds. J. 
Cell, and C07np. Physiol., 1S:219- 
SSi, April, 1939. 

In pigeons and chickens under . 
Nembutal anesthesia gastric secretion 
is intermittent, not spontaneous or 
continuous. In both the pigeon and 
the chicken the secretion of acid and 
of pepsin is under the control of the 
parnsjunpathetic nervous system. In 
birds, histamine stimulates chiefly the 
secretion of acid, the gastric juice 
being extremely poor in pepsin. The 
concentration of pepsin is higher in 
the gastric juice of the chicken than 
in that of the pigeon. Tho rate of 
gastric secretion is dependent on the 
volume of body fluids in tho circu- 
lation. Repeated injections of largo 
doses of histamine cause hemorrhagic 
lesions of the provcntriculus in the 
form of multiple erosions. 

W. C. Aivarez, Rochester, Minn. 

Weinstein, Louis and Bogin, Max- 
well, 

The Effect of Banana Feeding 
on the Intestinal Flora and on 
Constipation in Children and 
Adults. licv. Gastroent., 0(1) :1S- 
21, 1939. 

Studies were made on persons 
having predominating E. coli but no 
L. acidophilus in the feces and whose 
constipation did not respond to ordi- 
nary therapeutic measures. Diet was 
unchanged except for the addition of 
3-4 ripe bananas a day. L. acidophilus 
appeared after the first week. By the 
end of the second week it constituted 
90-95 per cent of the flora in some 
cases. After the sixth week it had 
disappeared in all but one per.son. 
Constipation was completely relieved 
in 1-2 weeks. — G. H. C. (courtesy of 
Biological Abstracts). 

Snyder, C. D., Johnson, R. E. and 
Peek, C. McI. 

The Minute-Volume Uptake and 
Output of Substances Perfused 
Through Liver Surviving in an 
Oncometer. Am. J. Physiol., 12i 
(3) ■.701,-710, 1938. 

Analyses of tho inflow and outflow 
to a liver preparation surviving in an 
oncometer have been made for K, 
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sURar and, in a few experiments, also 
for chloride. The .samples analyzed 
were collected from the hepatic out- 
flow at frequent, successive and short- 
lastinR intervals of time while the 
orRan was responding to injections of 
acetyi-B-methylcholine chloride or 
adrenalin chloride into its inflow can- 
nula. When the chanRcs in volume of 
the orjran ns %vell ns changes in rate 
of outflow and inflow are taken into 
the calculations, then the amounts of 
uptake and output of substances con- 
tained in the perfusate may he quite 
different from those indicated by con- 
centrations alone at the sites of in- 
flow and outflow. The differences in 


content per unit of time under certain 
conditions may be all out of pro- 
portion to the differences in content 
per unit of volume, and the values for 
the former may change greatly while 
tliose for the latter change not at all 
and vice versa. The method obviates 
resort of the procedure employed in 
chronic cases, namely, the taking of 
sections out of the organ under in- 
vestigation. The method further 
makes possible the exptl. differentia- 
tion between the vascular and glandu- 
lar effects of various agents upon the 
liver. The experiments here reported 
demonstrate this differentiating capa- 
city of the method, especially when 


autonomonamctic agents are injected 
into the portal vein of the liver. The 
method promises further to be useful 
both in the study of the role played 
by an organ in producing transient 
alterations in the composition of the 
general circulation (minute-volume 
output here is of the greatest im- 
portance) ; and in the study of the 
role played by the varying contents 
of the general circulation, or of 
afhuent nutritient fluids, upon the 
organ itself in both its vascular and 
glandular responses. — Author (cour- 
tesy of Biological Abstracts). 

WiNDLE, W. F. AND BiSHOP, C. L. 
Prenatal Intestinal il/ovcnteyits in 
Anoxemia. Proc. Soe, Exp. Biol, 
and Med., 40(1) :2-4, ISSS. 

Gastro-intestinal movements were 
observed in fetuses delivered by ex- 
perimental Caesarian section without 
anesthesia and with placental circu- 
lation intact in cats previously de- 
cerebrated. Propagation peristalsis 
occurred when the umbilical vein 
blood was less than half saturated 
with oxygen. Marked anoxia led to 
rhythmical segmentation. Profound 
asphyxia resulted in pendulous writh- 
ing of intestinal loops with loss of 
tonus. — Authors (courtesy of Biolo- 
gical Abstracts). 

Bernstein, C. L. 

Effect of Some Short-Acting 
Barbituric Acid Denvatives on 
Intestinal Activity in Vivo. Proc. 
Soe. Exp. Biol, and Med., 40(1): 
122-1S4, 1230. 

The action on intestinal activity of 
some of the barbituric acid derivitives 
most commonly employed for intra- 
venous anesthesia (evipal, pentothal, 
nembutal, amytal and sodium thio- 
ethamyl) was studied in dogs with 
Thiry- Vella fistulas of the jejunum. 
After a transitory immediate effect 
(5 to 15 minutes) characterized by 
depression of rhythmic intestinal con- 
tractions and tonus there followed a 
more prolonged period (10 minutes to 
2 hours) in which the intestinal con- 
tractions and tonus rvere increased 
markedly above normal. — C. L. B. 
(courtesy of Biological Abstracts). 

Gorham, Frank W. and Ivy, Andrew 

Conway. 

General Fnnetion of the Gall 
Bladder from the Evolutionary 
Standpoint. Field Mus. Nat. Hist. 
Publ. 417, Zool. Ser., 22(3) :15n- 
213, 1 fig., loss. 

A survey of the invertenrates for 
the occurrence of the gall bladder is 
presented. The gall bladder is a 
primitive organ peculiar to the Chor- 
data. It serves the purpose of storing 
bile for digestion and the regulation 
of pressure in the biliary passages. 
It is uniformly present in amphibians 
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and reptiles, in the monotrenies and 
marsupials. It has been lost to some 
extent in those mammals which eat 
continuously or manifest continuous 
difre.stion, as in the herbivora, and is 
retained in those which tend to eat 
intermittently and possess a liver 
which forms small quantities of bile. 
Those mammalian spp. most closely 
related to the primitive stem retain 
the Rail bladder; other orders vary. 
Some spp. such as the guinea pig, 
rabbit and cow possess a gall bladder, 
which does not concentrate well and 
hence stores very little of the total 
output of bile. In these spp. the gall 
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bladder can sei^’e only as a pressure 
regulating mechanism. It appears 
that a sphincter of Oddi (sphincter 
choledocus) must have appeared in 
the evolutionary process concomit- 
tently with a gall bladder since a 
sphincter is requisite for gall bladder 
filling and at the same time necessi- 
tates a pressure regulating device. 
Animals without a gall bladder 
possess no sphincter to prevent in- 
testinal contents from regurgitation 
into the bile duct. Extensive tables 
and bibliography are appended. — IC. 
K. J. (courtesy of Biological Ab- 
stracts) . 
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Gulzow, M. und Afendueis, Tn. C. 
Uber die Stamniffsffastritis. Ticr- 
expcrivtcti tcUc XJ liters tichu ngen. 
Zcitschr. Gcs. Exp. lilcd.,10i(i) : 
iC5-iSS, 15 fig., 193S. 

Acute congestion by ligature of the 
portal vein immediately above its 
junction with the pancreatic-duodenal 
vein, caused death of the experi- 
mental animals 2-5 hours after the 
operation (hemon’hage, edema, ex- 
treme distension of the gastric blood 
vessels). Chronic congestion was pro- 
duced in 12 dogs after previous 
application of a gastric fistula by 
gradual narrowing of the lumen of 
the portal vein; the second part of 
the operation was carried out after 
3- weeks in order to eliminate at this 
time the formation of a possible col- 
lateral circulation. The acidity of the 
gastric content showed a decrease, ac- 
companied by a decrease in secretion 
and time of emptying, which was 
followed by an increase after 1-2 
weeks. The gastroscopic picture, 
showed first venous congestion, 
followed by an erosive-hemorrhagic 
fibrinous hypertrophic gastritis. 
Ulcers did not develop regularly. In- 
crease in histamin content of the 
portal and peripheral veins could be 
demonstrated by typical drop in the 
cat’s blood pressure: the histamin 
formation was due to anoxemia, dis- 
turbed intestinal function, insufficient 
detoxifying ability of the damaged 
liver. Assumedly, histamin and re- 
lated substances were of importance 
for the etiology of the gastritis which 
was of hematogenic toxic origin. — 
M. S. (courtesy of Biological Ab- 
stracts) . 

Bing, J. and Broager, E. 

Investigations of the Effeets of 
. Nicotinie Acid on Two Patients 
with Idopathic Steatorrhoea 
(Spme). Acta Med. Scand., S7 
(5/e):5Cl-577, 3 figs., 1938. 

The amount and water content of 
the faeces were altered, but with no 
increased absorption of dry substance, 
lipoid, nitrogen, Ca or ascorbic acid. 
On suspending treatment the diar- 
rhea returned. None of the many 
other sprue symptoms was so dis- 
tinctly modified as the diarrhea. — M. 
G. C. I. — (courtesy of Biological Ab- 
stracts). 

Irwin, Margaret House, Weber, 
Janet, Steenbock, H. and God- 
frey, T. M. 

The Influence of Hydrogenation 
and Oxidation of Fats Upon .the 
Kate of Absorption. Am. J. 
Physiol., lZJt(S):800-803, 1938. 
Samples of cottonseed oil hydro- 
genated progressively to melting 
points of 10 to 37.8” C. w'ore absorbed 
by rats at identical rates. When the 
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Benzoate Solution 

for use in the 

Quick-hippuric acid test 
of liver function 

has been made available by BREON 

See “Intravenous Modification of the Hippuric Acid Test for Liver 
Piinction” by Ai-mand J. Quick, Ph.D., M.D., in this issue of this 
Journal. 

20 cc. ampuls of a highly purified solution containing 1.77 Gms. 
Sodium Benzoate (equivalent to 1.5 Gms. benzoic acid) are supplied 
in boxes of 6 and 25 ampuls. 

Packages of 6 ampuls Sodium Benzoate and a container of 6 ounces 
ammonium sulfate ivith Congo Red indicator papers, enough for 
about six determinations, are also ready. 


Supplied from any of the offices listed below. 
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METHODS TOR QUANTITATIVE ESTIMATION 
OF THE VITAMINS 
III. Measurement of Vilamin A Aclivity 


• It earlj recomized that \itamiti A 
deprnation m animats resulted m ccs'-ation 
of groiilh or— if long conlimicd— in the 
appearance of a characleristic eje condition 
knonn as \ei ophthalmia (I) The-e I«o 
pathologic effects were holh utilized in the 
first methods proposed foi quantitatirc 
estimation of tins essential food factor. 

The earliest tcchinquis for determina- 
tion of Mtaiinn A iierc similar in that the) 
all fiist punidcd for depletion of the hodj 
Stores of ritamm A of the lat hi restriction 
of the animals to basal rations free fiom or 
quite deficient in the Mtamin In llie "rat 
growth” method, the iilaniin A aclniti of 
the material under assai was cstiinatcd In 
feeding giaded dosages to animals depleted 
of the Mtamin fas gauged h) cessation of 
growth) and lecording the ensuing growth 
response (2) In the "curatne itchnique, ’ 
the incidence of \eiophlhaimia sirred as 
the criterion of iitainin A depletion ff), 
and Mtamin A acliiiti was estimated In 
determining the dosage ol the test material 
necessar) to establish cure of \troph- 
thaimia. 

Techniques were also gradualU dc\ol 
oped which iii somt instances embodied 
features of both the growth and (uraine 
methods Still another technique 1 ased on 
the continuous appcaiance of eoiiiified 
epithelial cells in lacnial smears — a lurtlici 
characteristic of Mtamin A difiinnti in 
female rats — was eiolied (1) luither re- 
search showed that colorimetrie and spee- 
Irographic methods ma\ be adapted to the 
estimation of Mtamin A actiMtus of specific 
materials (5). 


Of all methods for estimation of Mlaiiiiii 
A in foods, the rat grow th technique appears 
to be favored todav (6). Gradual improve- 
ments and refiiicments — as well a« reiogin- 
tion of the cMstence of provitamins A — 
have led to development of the growth 
method now included in the U. S. Pharma- 
copeia \1 This method requires that voung 
rats weighing 10 to 50 grams (at an agi not 
cNccediiig 28 dajs when placed on a vita- 
min A deficient lalioii) sli.d) manifest =vmp- 
loms eharaeteristic of vilaiiiiii A dtficiinci 
within a period of 25 to 45 davs Rats prop- 
crl\ depleted of vitamin A rf=ene are 
assciiihicd in negative control groujis re- 
ceiving no supplement, rcfertiiec groups 
Kcciving graded doses of the s(ai,dard 
rcfctcnce matciial, and aosav groups re- 
ceiving gradid doses of the nscaj material. 
During the ensuing period of not h =b tlian 
28 davs, the test anmials arc fed dailj 
doses of the propel supplements The hod) 
weights of the animal' are recorded at fre- 
qiit ni intervals during and at the end of the 
assav period rrom the avirage gains in 
hodv weight of ia|s in the a'sav and refer- 
ence groups, dosigos of assav and lefeicncc 
material, and the vitamin \ aelivilv of the 
standard of referente. the vitamin \ activit) 
of the assav material is calculated 

Mam researches (7) have established 
lint commercial camiiiig procedures are 
tvilhout significant clTeet upon citlier the 
provitamins A or vitamin A in foods. Con- 
sequenliv. the canned varieties of foods 
noted for their vitaniin A activities provide 
V al liable, eonv cnien t .and economical sources 
of this dielirv essential. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 


(1) 1913 J Biol Chem 

(2) 19'‘8 j Biol Chem b 0 i 

(3) 1931 ) I5jir> Sci 14 ^■'9 

(4) 192' J Biol Chem "^3 

(5) 193s J Am Med Assoc 111 


(6) 1936 Tlie Pharmacopeia of the United Stares, 

Hesenth Decennial Revision page 47B 

(7) 1929 Ind Cng Chem 21 347 
1936 J Am D er Assoc 12 23I 

1936 Mass Agr Txpt ’'ta Bull No 338 
1938 Nutnuon Abstracts and Rcsieus R 2B1 


ffe tvant to mole this senes valuable to ^ou, so ive asK your help. VTtllyou 
tell us on a post card addressed to the Amencan Can Company, Keic Yorh, 
N. Y., nhat phases 0/ canned foods I nouledge arc of greatest interest to ^-oii’ 
Your suggestions ivill determine the subject matter of future artides This is 
the fifty -fourth in a senes, ichich summarize, for your convenience, the con- 
clusions about canned foods reached by authoruies in nutntional research. 



The Seal of Accrptancr drnotrp lUai 
lhf“ ■tairm«’nt« In iUI« ad»rrti*ement 
are aecrptahlr to CoudmI on Tooda 
of the Amrncao M^ical AaftoctslioD, 
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meltind points exceeded body temper- 
ature the rate of absorption was pro- 
gressively reduced. Hydrogenated 
cottonseed oil oxidized by aeration but 
of practically constant melting point 
was absorbed at a decreasing rate 
■nith increasing peroxide number. — H. 
S. (courtesy of Biological Abstracts). 

Bacce.n'stoss, Archie H. 

Major Duodenal Papilla: Vari- 
ations of Pathologic Interest and 
Ijcsions of the Mneosa. Arch. 
Path., SC(i):S5S-SGS, 3 figs., 
IffSS. 

An investigation at the Mayo Clinic 
of 100 major duodenal papillae of 
man disclosed the following findings 


of pathologic interest — a junction of 
bile duct and pancreatic duct occurred 
in 33 of 65 specimens examined and 
in only 6 of these specimens, was the 
ampulla 5 mm. or more in length; 
marked narrowing of the bile and 
pancreatic ducts occurred as they 
pierced the duodenal wall; polyps of 
the papilla were found in 4 of the 100 
specimens. Lesions of the major duo- 
denal papilla which have been ob- 
served in routine postmortem exami- 
nations at the clinic, up to October 1, 
1930, include two cases of ulceration, 
2 cases of edema, 25 cases of polyp 
and 28 cases of carcinoma (0.21 per 
cent). In 16 cases of carcinoma of 
the major papilla, there was no evi- 


dence of metastasis. 3 cases of carci- 
noma of the minor papilla were also 
observed. — A. H. B. (courtesy of 
Biological Abstracts). 

Cameron, G. K. and de Saram, G. 

S. W. , 

The Effect of Liver Damage on 
the Action of Some Barbiturates. 
J. Path, and Pact., JiS(l) tJiS-Sl,, 
ISSS. 

Rats with acute liver damage are 
more susceptible than normal animals 
to the quickly acting barbiturates, 
pentobarbital Na and evipan Nn. This 
effect quickly passes off when liver 
regeneration sets in. With progres- 
sive, liver damage, ns in the pre- 
cirrhotic stage of CCl. cirrhosis, the 
action of pentobarbital Na is greatly 
enhanced long before serious struc- 
tural damage has appeared in the 
liver. It is suggested that impairment 
in deto.xifying function precedes the 
development of cirrhosis. — Authors 
(courtesy of Biological Abstracts). 

Goodpasture, W. Carter, Vermeu- 

I. EN, Donovan, Paul B. and Drag- 

stedt, Lester R. 

The Bromsulphalcin Liver Func- 
tion Test as a Method of Assay 
of Lipocaic. Am. J. Physiol., 
124(3) :0is-0ie, 1SS8. 

Impaired liver function as evi- 
denced by abnormal retention of 
bromsulphalein has been found in the 
large majority of insulin-treated de- 
pancreatized dogs that develop fatty 
infiltration in the liver. The disturb- 
ance in liver function was found to be 
roughly proportionate to the amount 
of fatty infiltration and was promptly 
corrected by lipocaic administration. 
Accordingly, the bromsulphalein test 
was suggested as an additional cri- 
terion of lipocaic deficiency in de- 
pancreatized dogs and possibly also in 
diabetes mellitus . — Authors (courtesy 
of Biological Abstracts). 

Bell, E. T. 

A Clinical and Pathological 
Study of Subacute and Chronic 
Glomerulonephritis, Including 
Lipoid Nephrosis. Am. P. Path., 
XIV, e, p. C91, Nov., 1938. 

This report represents a study of 
181 cases of subacute and chronic 
glomerulonephritis which have been 
classified in accordance with certain 
clinical and pathological features into 
the follow'ing groups: 

I. Subacute glomerulonephritis. 

II. Chronic glomerulonephritis in 
which death was due to an inter- 
current disease. 

III. Advanced chronic glomer- 
ulonephritis of .azotemic type. 

A. With history of acute glomeru- 
lonephritis. 

B. No history of acute nephritis. 






jj^Aitixinium Clinical Effectiveness 
iWinimuin Toxicity 

EclIlCI'T GSh — The couibiiicd effects of the anli-arth- 
ritic nicdieamcnts — sodium salicylate and sodium iodide — in 
an acceptable, effervescent alkaline tablet. For the relief of 
pain ill rheumatic affections, the salicylates arc now preferred 
to many of the newer analgesics by reason of their comparative 
safety. In Saliei-Vcs.s this safety factor is enhanced by the 
pre.-^eiice of the buffers, sodium bicarbonate and sodium citrate. 
Bottle.? of SO tablets. 

As/jir-Vess- An improved antipyretic, analgesic. 
Coinliines the ciTeet of nspiriu wUU alkali buffers in a palat- 
able. efferveseent solution. Bottles of tablets. 

/I I fj cl " S — Highly effective, safe, buffered alkali- 

zatiem — the buffer salts as.surc rapid, efficient, gastric neulrali- 
ratfon villi sub.'^eiiuent minimal aeifl rclioiiiid plus speedeil 
emplyiim of tlic .stomach. Palatable — no earthy, alkaline taste. 
PoUlcv of ri.') lablcls. 

Write For Samples and literalurc 


EFFERVESCENT PRODUCTS. Inc. 

etSHART. INDIANA 




Stanley, the African explorer, 
and the white men of his expedi- 
tion lived mostly on banana flour 
for a period of two years. Dur- 
ing two scrcrc attacks of gastritis, 
a light gruel of this, mixed with 
milk, was the only food that 
Stanley cottld digest. 



FACTS 


R ipe bananas are a natural, soft, bland food . . .ndth 
a delicate flavor . . . popular vith most persons . . . 
nourishing . . . easil}' digested . . . mildly laxative . . . non- 
irritating ... do not readily ferment in tlie intestines . . . 
create intestinal conditions unfavorable to the growth 
of putrefactive bacteria . . . yield alkaline mineral resi- 
dues in the bodj-. 

The key to the varied usefulness of the banana is to 
be found in its composition. Special points stand out as 
qualifying it for inclusion in special types of diets. These 
are summarized in outline form below: 


PROPERTIES OF RIPE BANANA PULP 

lleadiJy '•ugnrs (alon? wilh vitamin* 

mineral* and fiber) 
Caloric \aliic (along witli Mtauiins and minerals) 
Satiety \aliie and low fat (along iMth Mlaminj 
and nnnerals) 

Alkaline residue 

Vitamin content 

Soft texture and IdandnCAa (vrith carbobjdrate*. 

.vitamins, mineraU, pectin and fiber) 


MAKE rr OF VALUE IN 


InfnnI Feeding 
Malnutrition 

Reduemg Diets 
ComlMting \cidosi* 

I’rcvcnfinc Difieicney Di«ea«es 

J Intesfiml Disturbances 
Norniahime Colonic Function 
Convalc'cenl Diets 


PROXIMATE COMPOSITION 
RIPE BANANA PULP 



-MOISTURE 

75.6% 

^DEXTROSE 4.5S1 ) 

[ TOTAL 

^LEVULOSE 3.5% ^sugars 
/^UCROSE n.9% ) 

19.9% 

^TARCH 
/.CRUDE FIBER 

1.2% 

.6% 

/'protein (N t 6.25) 

1.3% 

'' FAT 

.6% 


.8% 


loo 


♦Contains important minerals IncludinB calcium, 
copper, iron and phosphorus 

VITAMINS IN BANANAS (Unlit per Ounce) 
A>nto9S B-4 to 5 C>57 OMO 


LITERATURE ON REQUEST 

UNITED FRUIT COMPANY — P, O, Box 2024j. Boston^ Mass. 
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the kidnoys wcipliinp 250 Rm. or 
more. 

C. No hi.--tory of acute ncphriti.'i, 
the tuilneys weichitiR less than 2.50 

IV. Clironie frlomcruloncphritiK of 
t(ie hydropic type. 

A. With Rlomorular structure of 
chronic proliferative Rlomcruloncph- 
ritis. 

R. With a jrlomcrular .structure 
larcely menihraiioii.s but partly of 
proliferative type. 

C. Witli a normal Rlomerular 
.structure or a .strictly membranou.s 
jrlomerulitif. 


Subacute jrlomerulonephritis. Thi.s 
Rroup blends from the acute into the 
chronic type. Case.s terminatiiiR in 
uremia after a few months are called 
subacute. The kidneys are normal in 
size or enlarfced. There is severe uni- 
form obstruction of all the glomeruli, 
but there are no hyaline glomeruli. ' 
There is moderate uniform atrophy 
of the tubules; there is very little 
atrophy in the acute type. In the 
chronic t.vpe there are patches of c.v- 
tremcly atrophic tubules associated 
\rith hyaline glomeruli. 

The blood pressure is usually high. 
Retinal edema and hemorrhages are 
frequent. Abundant albumin and 


casts arc found in the urine, but 
hematuria is infrequent. Edema is 
usually marked and the pla.sma pro- 
teins low. Death was due to ui-einia 
in all of the author’s eases. 

The pathogenesis of the glomerular 
lesion in chronic glomerulonephritis 
may be traced much as follows. The 
normal glomerular lobule is composed 
of capillaries with a distinct base- 
ment membrane in both inner and 
outer walls. In acute glomerulitis 
there is an increase of endothelial 
cells and the central basement mem- 
branes of the capillaries are split into 
numerous irregular fragments — intra- 
capillary fibres. In severe glomeru- 
litis the capillaries are completely ob- 
structed but in le.ss severe lesions 
from which the chronic forms proba- 
bly develop, the capillaries are not 
closed completely. As the inflamma- 
tion subsides the blood forces the 
intracapillary fibres to the center of 
the lobule where they become fused to 
form a central hyaline mass. If the 
capillaries are completely closed 
during the acute attack the glomer- 
ulus becomes hyaline. The chief difler- 
ence between the early and mild 
lesion and the advanced azotcmic type 
is the diflerence in the number of 
byalinized glomeruli. The advance 
from the early to the late stage of 
chronic glomerulonephritis is proba- 
bly duo to repeated acute attacks 
which obstruct more and more of the 
glomerular circulation. 

The total course of the disease in 
advanced glomerulonephritis of the 
azotcmic typo varied in the author’s 
series between 18 months and 20 
years; the average being 10 years. 
The acute attack is usually followed 
by a latent period when the patient 
considers himself well. The acute at- 
tack may have been severe.or so mild 
as to have been overlooked. There 
may be repeated acute exacerbations 
dui’ing which all symptoms become 
more intense. The blood pressure is 
usually somewhat elevated, 160 mm. 
hg., to become higher toward the end 
of the disease. In a few cases going 
on to death no elevation of blood 
pressure has been noted ; and in 
others verj’ high pressures, 275 mm. 
hg. have been recorded. The average 
weight of the heart was 450 gm. It 
varied from 200 to 700 gms. The 
hypertrophy was of the left ventricle. 
The renal function remained fairly 
stationarj’, 25 to 60 mg. per cent 
blood urea nitrogen — until the termi- 
nal stages when it failed rapidly. 
When the urea nitrogen reached a 
level of 100 mg. per cent the patient 
lived usually but a few weeks. The 
phenolsulphonephthalein test ran 
parallel vith the urea nitrogen. 
Hypochromic anemia was usually 
present as was also retinal exudates 
and hemorrhages. Edema varied 
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^EUTBALIZER 


e.Ruso.*! no rebound in acidity ... no 
alkalization of stomach contents. TRI- 
CAIvSATE — the buffered neutral antacid 
— affoi'ds rapid relief without hamiful 
s.v.steniic effects in the treatment of 
peptic ulcer, hyporchlorhydria, heart- 
burn, etc. 

In an ulcer diet the addition of TRT- 
CALSATE directly to the milk and 
cream has a five-fold advantage: 

1 — The citrate content of TRI-CALSATE 
acts to break down the large curds 
making the milk more easily di- 
gested. 

2 — It affords a greater combining 
surface to the gastric HCl. 

3 — It makes for palatability owing to 
the combined CO^. present. 

4 — Supplies both medi- 
cation and nutriment at 
one time. 

5— TRI-CALSATE does 
not make the stomach 
contents alkaline. 

Available on R in 4% oz. 
and 18 oz. bottles. Write for 
trial package and literature 
today. 
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Light area represents a day's energy output by a 
lest subject during the training period before gela- 
tine feedings v/ero started Dark area represents 
a day's energy output by the same subject after 
gelatine feedings In both cases the subject worked 
to the point of exhaustion. 


Muscular Energy Doubled 

By PKAlsr KBTOX GELATINE (V. S. P.) 

Recent physiological research has conlirmed the importance of 
the phosphocreatine phase in muscle contraction in a group of 
male subjects, and has shown that energy output can be increased 
by more than 100% through "concentrated" feedings of plain Knox 
Gelatine (U.S.P.). 

' Proceedings of the Soacly for Expenmonio! Biology and Modlano". 40 157, 1939. 

Knox Gelatine is high in certain amino acids, which are precur- 
sors of muscular creatine. Thus, by increasing the phosphocreatine 
content of the muscle, Knox Gelatine increases its chemical store 
of potential energy. 

The gelatine used in this study was plain Knox Gelatine (U S.P.) 
which assays 85% protein and which should not be confused either 
with inferior grades of gelatine or with sugar-laden dessert pow- 
ders, for these latter products will not achieve the desired effects. 

When you desire pure U.S.P. Gelatine, be sure to specify KNOX. 

Your hospital can get it on order. vvri 


EXTRA ENERGY FORMULA 

Empty one envelope of Knox Gelatine in a glass ihree-quartezs filled 
with cold water or fruit juice (or half %vater and half fruit juice). Let the 
liquid absorb the gelatine Then stir briskly and drink immediately 
before it thickens Take four times a day for two weeks, then reduce 
to two envelopes a day (May be taken before or after meals) 
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Krcatly in difTcrcnt cnscp, often 
present in the acute bosinninfr to 
diriippcnr later, but sometimes only 
present at the end. It depcnd.s proba- 
bly more on the level of the plasma 
proteins than other factors. There 
was no apparent relation between 
edema and the .size of the kidney in 
this proup. There was also no definite 
relation between the size of the kidney 
and other clinical features, as the 
he.art size and the blood pressure. As 
a rule a continued edema usually ac- 
companied a Inrrro kidney. 

The variations in the size of the 
kidneys in the terminal stages of 
chronic Rtomeriilonephriti-s were rc- 


Hebulon* Capsules arc especially 
useful in microcytic or secondary anemia, 
nutritional anemia, anemia of pregnancy, 
chlorosis and other conditions associated 
with iron deficiency, particularly in those 
[dtients in whom gastric function may be 
deficient and in whom the need of Vitamin B 
seems apparent. 

An Advantageous Combination 
ICach Ilcbulon Capsule contains: 

A lil'cral cpiantity of iron in an c.xception- 
ally cfTcctive form — 2 grains (0.13 gram) of 
r>;«icc.ated ferrous sulfate. 

Tv.o grains of highly active liver extract 
derived from 16 grams of fresh l>ecf liver. In 
addition to fumi.shing stroma. building matc- 
ri.tl and aiding in maturation of crv'throcytes, 
li\ cr ectr.ict is recognized as a gtx>fl source of 


inted to the structural changes that 
had taken place. 

■ In acute glomerulitis the capillaries 
show lesions ranging from no ob- 
struction at all to complete oblitera- 
tion. Vi'hen the glomeruli have suffered 
no or little narrowing, glomerular 
filtration continues and the tubules 
are unaffected, but when the capil- 
laries are closed the glomerulus be- 
comes hyaline and the tubules disap- 
pear entirely or become epithelial 
cords. The degree of kidney atrophy 
corresponds to the degree of the 
glomerular involvement. When many 
glomeruli are partially damaged and 
the corresponding tubules are only 


certain factors of the vitamin B complex 
such as Bi, ribofl.avin, the anti-pellagric fac- 
tor and the filtrate factors. 

\fitamin Bi — 25 Internationa] units of 
pure crystalline synthetic thiamin chloride. 

Convenient and Economical 
Hcbulon is a soft gelatin capsule — easily 
swallowed and free from objectionable odor. 
Dosage is easily regulated and discomfort of 
injections avoided. The necessity of multiple 
prescriptions is frequently obviated, thus re- 
ducing the cost to the p.aticnt. Taken in the 
usual dosage (2 capsules t. i. d.),a bottle of 
100 capsules will la.st the patient 16 days, so 
that the cost of medication is about 20 cents 
a dav. Hcbulon is also available in bottles of 
500 .and 1 000. 

•Hcbulon M a tnid»^mark of E, R. 5viuib!> 5V)n». 


partially affected renal insufficiency 
may result without the kidney having 
undergone any contraction. 

The most common form of chronic 
glomerulonephritis is the small con- 
tracted kidney of usually less than 
200 gm. weight. The cortex is thin 
and the majority of the glomeruli are 
hyaline and their tubules have almost 
disappeared. Eighty to 90 per cent of 
the visible glomeruli are hyaline and 
many have probably been absorbed 
by phagocytes. A terminal acute 
glomerulonephritis is at times found 
superimposed on a chronic form, ns 
these glomeruli then show fresh epi- 
thelial crescents and other acute 
changes. When arteriosclerosis is 
associated with the chronic lesion a 
very high blood pressure has previ- 
ously existed. In the group of chronic 
glomerulonephritis in which the 
kidney is of normal or even of greater 
than normal weight, the number of 
hyaline glomeruli present is less than 
one-half of the total number seen, 
and may be as few ns 10 or 20 per 
cent. The most frequent nephron in 
these large kidneys is a damaged 
glomerulus with moderate atrophy of 
its tubule. The renal cortex then is 
not much shrunken. Arteriosclerosis 
may likewise be associated at times 
with this form, of nephritis. As 
damaged glomeruli and tubules have 
a reduced functional capacity uremia 
may develop, as it does in the sub- 
acute type, before a large number of 
glomeruli have become hyaline. It is 
probable that repeated infections are 
responsible for the progressive failure 
of renal function in chronic nephritis. 

In chronic glomerulonephritis of 
the hydropic type edema was a promi- 
nent feature throughout the greater 
course of the disease. Both edema and 
albuminuria increased, however, at 
times in the form of acute exacer- 
bations. The author describes three 
subgroups of this form of nephritis, 
all lipoid nephrosis in a clinical sense, 
hut differentiated one from the other 
by histological differences in the 
structure of the glomeruli. The first 
subgroup histologically was a chronic 
proliferative glomerulonephritis in 
which death occurred from edema 
early in the disease. The kidneys were 
large, yellowish tinged oh section and 
smooth surfaced. All glomeruli wore 
enlarged and uniformly involved. The 
lobules showed central masses of 
hyaline formed by thickening and 
fusion of the centrally placed capil- 
larj' basement membranes. There was 
no diffuse thickening of the capillary 
basement membranes of the glomer- 
uli, which characterizes most cases of 
lipoid nephrosis. Thus chronic pro- 
liferative glomerulonephritis may re- 
produce the clinical sjTidromo called 
"lipoid nephrosis.” 

The second subgroup presented the 
clinical picture of lipoid nephrosis. 


fir literature aih/rets the Projeiswnal Sert ice Department, 745 Fijth At e,, New York, N. V. 
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ilEBULON Provides Iron, Liver Extract and Vitamin B 


YOUR REASONS 

ARE GOOD, DOCTOR 



fF/iy should you use Agarol when the measure 
you now use seems satisfactory? 

. . . Archirnatthacus teas satisfied with euphorbia 
and barley boiled in water for the treatment of 
constipation. Magister Ferrariiis found mirobola- 
num good. 

But times have changed. Experience has wrought 
the change. And the change came from dissatis- 
faction, ever in search for the better, the more 
effective, the more satisfying. 

Many physicians have found the answer to their 
quest in Agarol. This good mineral oil and agar 
emulsion with phenol phthalein softens the inte.s- 
tinal contents, lubricates the channel of their pas- 
sage and gently stimulates peristaltic activity. It 
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Ijut added to it was some hyperten- 
sion, some azoteniin and one patient 
died of uremia. The histolofrical 
Klomcrular picture was partly of the 
membranous and partly of the pro- 
liferative type. Tliey were mainly 
larre with many permeable capil- 
laries; there were only a few hyaline 
Klomeruli pre.sent. The membranous 
type predominated over the prolifera- 
tive type. 

In the third suberoup with the 
clinical diafuiosis of lipoid nephrosis 
the frlomcruli showed no evidence of 
proliferative (rlomerulitis. In 6 of the 
ca.ses there was no visible change in 
the glomeruli whatsoever, although 


there was a little elevation of blood 
pressure, but not progressive, and a 
little decrease in renal function. 
Those cases with elevation of blood 
pressure usually showed thickened 
basement membranes in the glomeruli. 
-Aside from this there was no differ- 
ence clinically in the cases without 
any change in the basement mem- 
branes from those with patchy 
thickening or with marked thicken- 
ing. The plasma pi-oteins were mark- 
edly reduced; and cardiac failure 
played no role in the edema for- 
mation. Four deaths occurred from 
uremia and 17 out of 25 from in- 
fectious processes. In a tabulation of 


53 cases from the literature <12 died 
from peritonitis. Exacerbations and 
remissions occurred during the course 
of the disease. The former often 
followed an upper respiratory in- 
fection. Histologically there is no 
primary tubular atrophy. Atrophy of 
the tubules occurs only when the 
capillaries of their associated glomer- 
uli are obstructed. Lipoid nephrosis, 
therefore, is not a primary tubular 
disease. In young children in which 
the capillary basement membranes 
show little or no structural changes it 
must be believed that they have 
nevertheless suffered damage because 
all gradations of membrane changes 
are found as the patients become 
older. The thickening of the mem- 
branes in some way appear to be re- 
lated to age. The convoluted tubules 
often contain droplets of lipoid, but 
they never show primary degenera- 
tion or necrosis. Atrophy of the 
tubules in lipoid nephrosis, as in the 
other forms, follows closure of the 
glomerular capillaries. It is due to 
primary glomerular disease and not 
to primary tubular degeneration as 
Th. Fahr maintained. Uremia may 
develop in the case in which there is 
partial closure of the capillaries 
causing a diffuse tubular atrophy of 
moderate degree, as well as in the 
case with shrunken kidneys from 
hyalinization and absorption of. many 
glomeruli. 

In conclusion the author discusses 
the historic development of the sub- 
ject of nephritis, laying special stress 
upon the theories of Volhard and 
Fahr. However, he maintains with 
complete logic that the various forms 
of glomerulonephritis, among which 
lipoid nephrosis is included, depend 
upon the extent and character of 
their glomerular lesions. If the initial 
acute attack is severe and causes 
widespread capillai-y obstruction, 
renal insufficiency soon develops. If 
death occurs in a few months from 
uremia it is called acute; if in 4 
months to a year it is called subacute. 
When the initial glomerular injury is 
less severe so that the majority of the 
capillaries remain permeable a chronic 
nephritis develops. Complete anatomic 
recovery may occur after mild acute 
injury. The initial glomerular lesion 
consists of an increase of endothelial 
cells and splitting and fragmentation 
of the central capillary basement 
membranes in the interior of the 
lobules. If the capillaries become com- 
pletely occluded the glomerulus be- 
comes hyaline; if partially occluded a 
peripheral circulation develops in the 
lobule and the hyaline fibers, deriva- 
tives from the central membranes, be- 
come fused into a hyaline mass at the 
center of the lobule. Azotemic glomer- 
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uloncphritis is characterized by wide- 
spread obstruction of the Blemerulnr 
capillaries. In hydropic glomerulo- 
nephritis the capillary walls are 
injured but the lumens remain open. 
This le.sion is characteristic of mem- 
branous glomerulitis. The hydropic 
form rarely occurs in proliferative 
glomerulitis. It is not known whether 
the same etiologic factors produce the 
two form.s or not; it is known only 
that proliferative glomcruliti.s blocks 
the capiliarics whereas the mem- 
branous type permits an escape of the 
plasma proteins. This permeability of 
the capillaries causes edema, the out- 


standing feature of the disease. 
IIjTertension docs not develop until 
the thickened membranes have pro- 
duced a definite narrowing of the 
capillary lumens. In brief, therefore, 
azotcmic nephritis is due to capillary 
obstruction and hydropic nephritis re- 
sults from increased permeability of 
the capillaries to proteins. Azotemia 
develops regularly in , proliferative 
glomerulitis but infrequently in the 
hydropic form. Hydropic glomer- 
ulonephritis is usually due to mem- 
branous glomerulitis, but occasionally 
is seen with the proliferative form. 

N. IV. Jones, Portland, Oregon. 


Boldyreff, IV. N. 

The Pavlov Gastric Pouch. Some 
Historical Data. From the Pav- 
lov Physiological Institute of the 
Battle Creek Sanitarium, Battle 
Creek, Michigan. 

This article is prompted by the re- 
cent publication of Jemerin and Hol- 
lander (1) who properly pointed out 
that in some cases Pavlov pouches, as 
made, are really Heidenhain pouches 
in that they have little or no vagal 
nerve supply. This is due to the way 
in which the various branches of the 
vagus nerves spread over the external 
surface of the stomach. Jemerin and 
Hollander’s work is important be- 
cause it emphasizes the necessity of 
preserving an adequate nerve supply 
to the isolated bit of stomach if it is 
to be looked on as a Pavlov pouch. 

I thought it might be of interest to 
record here some of the early, his- 
torical facts about these pouches 
which I happen to know because I 
spent a number of years in Pavlov’s 
Institute during the time in which he 
was so interested in the physiology of 
gastric secretion. 

The real pioneer in the recogniza- 
tion and utilization of a new method 
for the study of gastric physiology 
was Beaumont (3). The gn.stric fistula 
method used by him was employed in 
dogs by Bassoff (Moscow, 1840) (4) 
and Blondlot (Paris, 1842) (5). Thiry 
in 1864 isolated a loop of intestine for 
study. This appears to have been the 
first effort to isolate a portion of an 
organ and leave it in situ for study. 
Klemensiewicz (6) in 1876 prepared 
a pouch of the pyloric portion of the 
stomach. This work was followed in 
1878 by the production of an isolated 
pouch of the fundic portion of the 
stomach by R. Heidenhain (2). His 
operation is simple and easily per- 
formed. Pavlov (7), recognizing dis- 
advantages due to the absence of a 
vagal innervation to the Heidenhain 
pouch, in 1894 introduced, with the 
help of P. P. Hijin (8) or Khigine, 
his well-known method for making a 
pouch vrith most of the vagal nerve 
supply intact (7). In 1905 Cade and 
Latarjet (9) studied gastric secretion 
secured from a pouch accidentally 
made in a man. 

Many persons who attempted to 
make Pavlov ■ pouches failed, and 
some doubtless injured the vagal 
branches to such an extent that the 
pouch later did not respond to psychic 
stimuli. 

Jemerin and Hollander state that 
nowhere in the work of Pavlov and 
Khigine did they indicate that they 
had carried out actual dissection to 
demonstrate the course of the vagi. 
Instead Khigine in his original thesis 
referred to Ellcnbergcr and Baum 
(16) whose description and illustra- 
tion he utilized. Jemerin and Hol- 
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■5f- For a full summary of these experiments as reported 
in September issue of The Journal -Lancet, write Libby, 
McNeill&LibbyReseatchLaboratories,Dept.Ai>.i2, Chicago. 


These experiments were recently made 
with groups of normal adults and ambulatory 
patients with chronic peptic ulcers, with the 
following ob[ectives . . . 

1. To determine the comparative gastric evacuation 
times after meals of (a) homogenized vegetables and 
(b) pureed vegetables. 

2. To estimate the comparative energy expenditures for 
digestion of both types of vegetables. 

The following results were reported . . . 

1. For normal subjects, the average emptying 
times of the stomach after meals of homogenized 
vegetables was 43 per cent less than after meals 
of pureed vegetables. 

2. For chronic peptic ulcer patients, the average 
gastric evacuation time for 300 gm. of homog- 
enized vegetables was 3.5 hours, and for 300 gm. 
of pureed vegetables was in excess of 5 hours. 

3. The average energy expense for gastric diges- 
tion of homogenized vege- 
tables was 10 per cent of 
their fuel value. For pureed 
vegetables it was 30 per cent 
of their fuel value. 

It Is indicated that in cases where 
the nutritional essentials of vegetables 
are desirable as supplements to the 
bland diet, but where the stomach 
must be given both motor and secretor}' rest, Libby’s 
specially homogenized vegetables have definite advantages. 
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lander also stated that the Pavlov 
pouch technique was based upon the 
erroneous anatomical concept that 
only the ventral trunk runs along the 
lessor curvature, whereas the dorsal 
trunk courses along the greater 
curvature. 

- It must be remembered that Pavlov 
was highly conversant with the ana- 
tomy and physiology of the vagus 
nerve and its branches. With Khigine, 
Pavlov devoted three years to the 
anatomical and surgical studies which 
led up to the production of his pouch. 

During the ten years in which I 
prepared demonstrations for Pavlov 
he was always much interested in the 
vagus nerves, and he always insisted 
on studying them whenever some dis- 
section brought them into view. Re- 
gardless of what is shown in the dia- 
grams published in his various 
papers, Pavlov always made the in- 
cision in such a way that one-tenth or 
never more than one-eighth of the in- 
cision went perpendicular to the 
branches of vagus nerves as shown 
in the dissections of Jemerin and Hol- 
lander (1). The incision in the 
mucosa was made so as to preserve 
the remainder of the nerve supply. 
Furthermore, and this is the impor- 
tant point, about a month after per- 
forming the operation, Pavlov would 
always test the animal for psychic 
secretion, and discard it is the pouch 
did not respond. 

Anyone who will study Pavlov’s 
published protocols will note that ho 
usually made small pouches so as to 
bo certain that the isthmus or the 
portion of serosa and muscularis and 
nerves cut was small ; this is indicated 
by the relatively small amounts of .se- 
cretion which he usually obtained and 
recorded. To obviate this difficulty, I 
simplified Pavlov’s technique and 
made larger pouches. This was done 
by making an incision in the ventral 
wall of the stomach and completing 
the incision of the mucosa through 
the opening. This sectioned some 
vagal fibers in the ventral wall, but 
none elsewhere (10-18). Such pouches 
not only manifested a psychic se- 
cretion, but they secreted relatively 
large quantities of juice. 

It .should be emphasized that the 
crucial test for determining if one 
has made a true Pavlov pouch should 
not be an anatomic but a physiologic 
one, namely, one should test to see if 
the pouch will secrete in response to 
psychic influences. The observations 
of Hollander and Jemerin will serve 
to emphasize the importance of pre- 
serv'ing the maximum amount of 
nerve supply to the pouch. 

references 

1. Jptncr»n,.E. E. and Hollander, F,: Gastric 
Vairi in the Dor. Erroneous A^^ump- 
tlon of Unintomjpted Vacra! Inner- 
vation in the Pavlov Pouch, /'roe. Soe- 
f'zprr. Biol, and Rfed., 3S;139, 1938. 

Hollander, F. and Jemerin, E. E. : Prepa- 
ration of Stomach Pouch Without 
Interruption of Vncrnl Supply. Proc. 






Published reports demonstrate that the beneficial effects of Synodal 
are usually manifested after a few injections. Aside from the relief of discomfort, 
there is good evidence that Synodal may also exert a healing effect upon the ulcer. 
The customary dose of 6 cc. (containing 1 grain of emetine hydrochloride) is admin- 
istered every third day for three weeks, after which one injection per week is suffi- 
cient. The maximum number of injections in one course is ten, and an interval of 
from six to eight weeks should elapse if a second series is required. 


HOW SUPPLIED: Synodal is available in ampules of 6 cc., boxes of 5 and 25. 

Detaiied literature on request. 


CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 
NEW YORK- N, Y. WINDSOR. ONT. 

Factories: Rensselaer- N. Y. • Windsor- Ont 


NODAL 


REG U. S PAT. OFF. 6 CANADA 


B^lCUtd EMETABOL 


749 



750 


American Journal of Digestive Diseases 



WITH RENNET-CUSTARDS . . . 


• Bp;;inningr the tenth day of the 
Sippy diet, many doctors add rennet- 
custards made with “Junket” Rennet 
Tablets to the list of permissible foods. 
The rennet enzyme makes them more 
readily digestible than plain miik, and 
they form softer, finer curds. 


FREE.. . Ask on your letterhend for 
«,iir nrw IkxjI: : “Dietary Uses of Itcnnct- 
CuitimlA,” i.nd for samplca of “Junket'* Food 
I'foduct'*. Addre.^s Dept. -Itl2. 

“Junket” Rennet Tablets 
Hot sweetrned or flavortd 
“Junket” Rennet Powder 
G Flavors 

I'nfkrtl in in.ntitutionnl nn<l hou'to- 
hold uDos 

“THE ‘JUNKET’ FOLKS” 

Ckr Ilnnscn’a I.^*vbomtory, Inc,, lAttk Falls. K. Y. 
(In Canada. Toronto. Ont.) 

;|OHKET" 

TPAOE'MARK 

KEMNET POWDER 



A Handsome Permanent 
Binder for the American 
Journal of Digestive 
Diseases 



The ONLY 
binder that 
opens flat as a 
bound book! 
Made of durable 
imitation leather, 
it will preserve your journals 
pcrni.'incntly. Each cover holds 
12 issues (one volume). Do your 
o\vn bindinj? at home in a few 
minutes. Instructions easy to 
follow. _ coupon for full in- 
formation on above binder. 


Mfl.lL COUPON TODAY! 

SUCKERT LOOSE LEAF COVER CO. 

W. Lflrftfd SL, Detrelt Kliehlsan. 

tlnilrrs fer TIjc American 

J' -I'm! cf Dire-dr^ Dl'ecjcs'for Tears 

rf'uU jrj 3D days or return .bladings.' 




.. 


Soc, Kxp, Itiot. and Jded., SO tS7, 103S. 

2. Ileldcnhafn. K.: Ueber die Absonderunc 

der FondusdrUMcn dcs Mngens. 
fjerg ArcAir.. Bd. XIX, 1570. 

3. Boaumont, W.: Nue Versuchc und Beo- 

iKchtuneen vehcr den MaevnsoH and 
die Phyaiolocic dcr Verdauune. Deutach. 
t'on h. t^unden., Lcipxig. 1834. 

4. Ha«50\v; Vole iirtificielle dans TMtomne 

des antmaix. IluUctin de la Soeiete dea 
Ttatur. de Moacou» T. XV2, 1843. 

5. lUiindlot. N.: Triate annlytlnue dc la 

digestion. Paris, 1843. 

6. Klcmcsie'vict. It. : Ueber den Succcs 

pyioricU-^. Sitzunaaherichte der TViener 
Akadernie, Bd. 1.XXI, nbl. HI, 1675. 

7. Paviov, i. P.: Die physiol. CbiruriTJC drs 

Vcrtlauunjrskanals. Jt^rffeOn. rf. iVii/sio. 
1 . Abt. 1. 1002. 

8. Iliiin (Gorman apollinir Chischln, also 

spolloti Khicine), P. P.: Die Sekre- 
torischc Arbolt des Magens bcim 
llundc. Diss. St. Petersburtr, 1894. 
Arch. rfrs. Se. Uiol., Vol. III. 

9. Cade, A., et lAtnrjet, A.; Beallxntion 

pnthologiquo du petit estomne du Paw- 
low. J. dc PhvaioU et pathoL pcncrole-, 
7;221, 1905. 

10. BoUiyrofT, W. M.: Mitt. med. Gesclltehaft 
2 H Tokyo, 35:11. 1921. 

H. Idem: Surgical Method In the Physiology 
of Digestion. Description of the 5Iost 
Important Opemlions in the Digestive 
System. Dtdl. IS. C. San, atul Hoap. 
Cliuie. 20, Oct.. 1925. 

12. Idem: A Simplified Isolated Stomach. 

ISidt. n. C. San. and Jloap. Clinic, 21, 
April. 192C. 

13. Idem: Gastric Secretion on Vegetable 

Food. ISult. IS. C. San. and Jloap. 
Clinic. 21, April. 1926. 

14. Idem: Gastric SecTction on Vegetable 

Foofl. Comp. Ticnd. Soe, de Piot. proe., 
Xllth Internal. Physiol. Ckingrcss, 1D2C. 

15. Idem: Bcf. 10, Ergebn. d, Phyaiol., 

Asher. B. 25. 1925. 

1C. Ellcnbergcr, W. und Baum, H.: Anatomic 
des llundes. Berlin. Verlag von Paul 
Parey, p. 634. 1891. 

17. PonomfirefT, A. F.r D.is vcreinfachte 

Verfahren rur Bildung dcs isolierton 
JIngen nach BoldyrcfT. Arehtv. dca 
Onaker Mcdirinisclicn Inalitute, Vol, 1, 
1930. 

18. ■ Samnrin. N. H.: Contribution lt> the 

Tcchnintie of Gastric Pouch Operation. 
Iluaaian Phyaiot. J., 16 :239, 1932. 

SlALKIN, J. 1. AND MARKOW, H. 

Analysis of the Comparative Re- 
sults of Skin Testing with Cooked 
and Uneooked Foods. J. Allergy, 
10:537, 1939. 

A lavKO series of allergic patients 
Were skin tested with extracts of raw 
foods and extracts of the correspond- 
ing cooked foods in an effort to deter- 
mine to what extent heating dena- 
tures foods. Seven hundred and eleven 
pairs of intradermal tests were done 
and in Go2 (91 Tc) instances, the re- 
actions with the two extracts were 
considered equal. In 3.0% of the tests 
the raw extract yielded a positive test 
and the cooked one a negative one, 
while in 4.39t’ the cooked extract was 
positive while the raw one was nega- 
tive. The authors believe that the 
differences between reactions with 
raw and cooked extracts is not suffi- 
cient to warrant any change in the 
present methods of preparation of 
allergenic extracts. 


Eiirenpeld, L, Brown, A. and 
Stuutea'ant, Jt. 

AUcrpn in the Pathogenesis of 
Peptic- Ulcer. J. Allergy, 10:3!, 9, 
1939. 

X scries of 75 patients with proven 
peptic ulcers were .subjected to routine 
allergic studies. No relationship be- 
I tween ulcer and atopy could be es- 


tablished. A group of 72 allergic 
subjects were then investigated for 
the incidence pf peptic ulcer. A few 
patients among this group gave histo- 
ries of gastro-intcstinal sj-mptoms 
wliich consisted chiefly of spasm of 
the stomach and duodenum. Tlio inci- 
dence of urticaria and angioneurotic 
edema was higher among allergy 
patients having gastro-intcstinal com- 
plaints. The authors conclude that 
allergy is rarely associated with 
peptic ulcer. 

Gersiion-Coiien, j., SitAv, Harry 
and Fees, S. S. 

Experimental Studies on Gastric 
Physiology in Man. /F. The In- 
fluence of Osmotic Prcsstirc 
Changes of Salt and Sugar So- 
lutions on Pyloric Action and 
Gnstric Emptying m the Normal 
and Operated Stomach. Am. J. 
Roent. and Radium Thcrap., iO 
(3):SS5-S1,S, C figs., 19SS. 

The influence of duodenal osmotic 
change on gastric motility and on the 
action of the pylorus was studied 
roontgenographically. The standard 
test meal consisted of 2 oz. of barium 
sulfate in tap water, at or near body 
temperature, to which salt and sugar 
solus, of various osmotic tensions 
were added. For both normal and 
operated stomachs, the greater the 
hypertonicity of the test meal, the 
slower was gastric emptying. — E. H. 
Quimby (Courtesy of Biol. Abst.), 

Heinanen, N. 

Wclchc Rcsnltate gibt die interne. 
Bchandlung dcr Ulkuskrankhcit? 
Acta Med. Scand., Suppl. 89:SS7- 
331, 1938. 

The late results do not correspond 
with those obtained under hospital 
treatment. This may be due to the 
type of patient (artisans) who can- 
not follow their dietetic treatments 
adequately. — J. F. 'Wilkinson (Cour- 
tesy of Biol. Abst.). 

MacLachlan, P. L. and Hodge, 
Harold Carpenter. 

The Influence of Cocaine Feeding 
on the Liver Lipids of the T17iffc 
Mouse. J. Biol. Chem., 127(3): 
721-728, 1939. 

Albino mice were given graded and 
increasing doses of cocaine hydro- 
chloride per os. The iivcr.s wore taken 
after 60 days and the lipids studied 
chemically and histologically. A vacu- 
olar degeneration was observed in 
every case and an extensive fatty 
infiltration in nearly half the cases. 
Neutral fat and cholesterol increased 
greatly in the latter cases, the neutral 
fat more than the cholesterol. In con- 
trast, the phospholipids showed a 
.striking constancy, emphasizing the 
importance of these substances ’ as 
true cellular constituents. — H. C. 
ilodge (Courte.sy of Biol. Abst.). 



When the Concentrating Function of the 
Colon is too Efficient 


Typical of the obstinate case of constipation is 
accentuation of water deficiency (dehydration) 
— “the condenser-hke function of the colon is 
too efficient and the feces become too concen- 
trated and small in bulk to act as a proper 
stimulus to defecation”* 

As initial treatment for these stubborn cases 
may we suggest the most recent development 

MUCILOSE GRANULES 
WITH KASAGRA 

RATIONALE: 

MUCILOSE (55%) — a hemicellulose obtained 
from Plantago loeflingii Well recognized in 
constipation and colitis management for its 
remarkable ability to swell in the presence of 


liquid and form a mucilaginous, easily passed, 
bulk) mass 

KASAGRA — 4 minims to the teaspoonful Each 
minim of Stearns Kasagra represents the gentle 
tonic laxatite properties of one grain of cascara 
sagrada bark 

Dose: One to two teaspoonfuls, followed by 
copious water. 

For Gradation in Treatment 
3 Available Forms 

Mucilose Granules with Kasagra, 4 oz bottles 
Mucilosc Flakes, 4 oz and 16 oz bottles 
Mucilose Granules, 4 oz and 16 oz bottles 
•Welch, P B, and Kaudcrs, F H The Plnsiologic Ap 
proich CO the Correction of Constipation, South J 31 
709 (Julj) 193b 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

NEW YORK KANSAS CITY SAN FRANCISCO WINDSOR ONTARIO SYDNEY, AUSTRALIA 



751 




Ameiucan Joui:n’al ok Digestive Diseases 


Shaver Corporation of America’s 

Sensational olTcr of 

The Genuine ARROW-ELECTRIC 
DRY SHAVER 

For Christmas 

“THE SHAVER 
THAT SHAVES 

(Sifoboscopic Inipcctcd) 

A real $7.50 and 
$10.00 Value 
at only 

Factory 
Guarantee 
for Two Years 



Miinufactured by tbc 
mnnuf Actlircrs with n 
long record of producing 
electric. 1 1 p.irts for 
Zenith. Oelco. Crosley. 
Delmond. Wurlitzer. 
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TROUBLE FREE 
Perfectly Simple — No 
Rot.Tting Pnrts — No Oil- 
ing — No Bearings — No 
Adjustment. Under- 
writers approved Cord. 

tint', tiv rl”sp a .chavc iis a blade lAZor. 

('■Its Imiv.; !ih(l short hairs with equal facility. 
liiU's fiist ■'•tiavo without pullinff. 

(iivi= a L'l’i'd, clean, close shave with absolutely 
no -. 1.111 it ntations. 

,\'n Hadio interference. Play the radio and shave 
at the same lime. 

il Mahe.s shaviiift a pleasure and not a nuisance. 

7. With shavers ,as with men — it’s the Head that 
emint.s. The teeth in both the comb and .'heariiif: 
parts of the head are ground. 

(IriHind. dmihle shavins head of o.\tromeIy thin .steel. 
Double speed, sclf-startinpr, vibrator power unit in 
a band-fittinc case of lustrous molded Genuine 
Bahelite. 

romidete with cleaner, ptuarantee and instructions 
in individual bi.v. 

Guaranteed for TWO 'i'EARS aptainst defective 
parts and worhman.ship. 

The Arrow Head improves with use. 

.V/roho.sropic /e.sprrfion. After seventeen factory in- 
spections, every Arrow Shaver must pass Strobo- 
scopic Inspection. This modern scientific instrument 
mahc.s it possible for the Inspectors to watch each 
'haver in actual operation with slow motion. De- 
fective .Shaver.', just cannot Rct by this mechanical 
X-ray. Send in your order at once — a $7.50 and 
$IO.no value for fl.PS. 


SHAVER CORPORATION OF AMERICA 
.‘'00 Rroad Street. Newark. New .Tersey Dent, dd-ic 

Kario-nl plea.'e (ind J for which please rush — 

.\IinOW Shavers. I’.arcel Post, Prepaid. It Is understood 
that ch'aner, instructions and Factory Guarantee for Two 
Y< ire ,ar.' Incliiilei! with the Shaver. 

Xame 
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CONNOTATIONS 
II. J. Sims 
D enver, Colorado 

Grasses reported 188 cases of obturator hernia found in 
the lUernture between 1720 and 1890. Jleyer states that 
51 of these cases were reported prior to 1875. Enulisch's 
textbook which appeared in 1891 stated that Ilahn re- 
ported two ca.scs in which the bladder was present in the 
hernia. Kronlcin in 1890 described a stranirulntcd obtu- 
rator hernia which contained the uterus, ovary, tube, and 
n loop of small intestine. RoKncr-Gusentbal observed a 
stranfrulntcd tube and ovaiy both of which were RanKrc- 
nous. Cliicne in 1870 rccojtnizcd a portion of the ileum 
and the outer two-thirds of the left tube and the whole of 
the left ovary in a hernial sac. 

Accordinf: to Mueller, Ambrose Pare in 1658 drained in 
abscess from the knee and uncxpcctedl.v found a loose 
cartilage. In 1001, Pcchlin, a Swedish surgeon described 
the symptoms accompanying this condition. Monroe in 
1726, Simp.son in 1730, and Morgagni reported similar 
cases. Benjamin Bell in 1787 advised amputation of the 
log. lie remai-kcd: “The remedy is severe but is less pain- 
ful -and hazardous.” Lnenncc in 1813 described the for- 
mation of these bodies. Larry in 1800 collected 170 cases 
submitted to surgery; 117 were successful, 33 died and 20 
wore failures. Recklinghausen reported the presence of 
loose bodies in ease of ai'thritis deformans. Berry in 189‘1 
removed 1017 free bodies from a joint which four years 
earlier had 60 similar bodies removed. The concretions 
•surrounded a nucleus of cartilage and varied in size from 
a fine bead to a pen. 

The older text-books of surgery, written by P. Franco 
as late ns 1501 made, no mention of lumbar hernia. In 
1072, Paul Barbette said “Experience has taught me that 
the peritoneum may rupture in its posterior aspect thus 
forming a hernia.” Dolle is often credited ns describing 
a lumbar hernia; however, there is nothing in his Latin 
writings to indicate his knowledge of this nnomnl.v. Bud- 
geon in 1728 de.'cribod such a hernia, but there is some 
doubt ns to whether his pntiont actually suffered from a 
lumbar hernia, for ho describes his patient ns presenting 
a congenital tumor in the region of the kidney, which 
ruptured at the age of 17 years. It has been suggested that 
the tumor was perhaps a spina bifida or hydronephrosis. 

Gnrgnngeot observed a strangulated lumbar bernia, and 
Ravnton in 1750 published a renort of successful operation 
of a strangulated hernia. Petit is often given credit for 
describing the triangle through which lumbar hernias pro- 
trude. The writings of Petit m.nkes no reference to ana- 
tomic.al data on this subject. 

MELLANny, J. AND SUFFOLK, S. F.’ 

A Quuntiintivr hiveslifialwn Into the Knterohcjiatic 
Circulation of Hilc Salts in the Cat. Proc. Poj/. Soc. 
(London) Scr. B., 12B(S/,i) :~S7-302, 1938. 

In a fasting cat about of the total bile salt is con- 
tained in the gall bladder bile. The hepatic bile, continu- 
ously secreted by the liver, contains only traces of bile 
salt. In the fed cat the vol. and bile salt content of the 
hepatic bile shows a large incre.ise while the gall bladder 
contains only n small quantity of relatively dilute bile. 
The removal of the small intestine causes an immediate 
fall in the cholic acid content of the hepatic bile to that 
found in the fasting cat. Bile salts are ab.sorbcd more 
rapidly from the ileum than from the duodenum and 
jejunum. A small amount of absorption occurs in the 
large intestine but the absorption of water takes place 
much more rapidly than that of bile salt. Consequently, 
the original cone, of bile salt may be increased fivefold in 
the unabsorbed bile. Bile salts injected into the blood are 
rapidly excreted in the hepatic bile. They are non-threshold 
substances in rc.spcct of the biliarj' apparatus. Bile salts 
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Y ou treated a patient for gastric hemorrhage. Now you are pre- 
paring to feed a high caloric mixture of which milk will be a part. 
At least we believe that in this hypothetical case such would be 
your procedure. We believe, also, that you would want the milk you 
prescribed to be free from bacterial life that might cause infection, 
and to be easily digested to avoid intestinal irritation. 

If that be true, and we think it is. Irradiated Pet Milk is definitely 
indicated. Pure whole cows’ milk concentrated to double richness and 
sterilized. Pet Milk, in its sealed container, is as safe as if there were 
no germ of disease in the world. Forming small, soft curds in the 
stomach, it is easily digested, unlikely to cause irritation. 

May we send you literature further describing the suitability of Pet 
Milk in the dietary treatment of gastrointestinal disorders? We’ll be 
glad to send samples of Pet Milk if you'd like to have them. 

PET MILK COMPANY, 1446L Arcade Building, St. Louis, Mo. 

Please send me, jree of charge, 

Samples of Irradiated Pet Milk Copies of “The Story 


of Irradiated Pet Milk” . 


. Copies of “Recipes Rich in Milk.” 


JState_ 


(AtucJi p'ficripij;>n /orm trt Ifimhead to coupon. OSer limiird to phyncani 0/ Continental U. S.) 
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In addition 
to laxative bulk, 

Kellogg s ALL-BRAN 

contains 
Vitamin Bi, 

said by many autliorities 
to help intestinal tone 

Mnde by Kctlog^'s in Bnttle Creek 
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There is a Council-Accepted high 
potency fish liver oil available that 
is advertised only to the medical 
profession and not exploited to the 
laity. It is called 


are not stored in nny tissue outside the enterohepntic 
system. The intravenous injection of secretin increases by 
SOf:- the volume of bile secreted by tbe liver. It has no 
elTcct on the total quantity of cholic acid contained in the 
bile: its action is therefore that of a liydrofroRuc. Stimu- 
lation (acetylcholine) or paralysis (ntropinc) of the 
parasympathetic nerves to the liver has no influence on 
the volume or cholic acid content of the bile. Stimulation 
of the .sympathetic nerves to the liver (adrenalin) di- 
minishes to a small dOKree the volume of the bile secreted 
but augments the total amount of cholic acid contained in 
it. The sympathetic nerves may stimulate the formation 
of cholic acid from some inactive precursor by the liver 
cells. After removal of the bile from a fasting eat, 2/3 of 
the cholic acid is resynthesized in 2 days if the animal 
feeds well. In the absence of eating no synthesis of cholic 
acid takes place. A cat contains approximately 100 mg. 
of cholic acid per kg. of body weight. A rat contains ap- 
proximately 25 mg. cholic acid per kg. of body weight. 
The rate of flow of bile per unit of body weight is about 
G times as great in the fat as in the cat. — Authors (Cour- 
tesy of Biol. Abst.). 

Seckel, H. P. C. 

T/to Influence of Various Physiological Substances on 
the Glycogcnohjsis of Surviving Rat Liver. Methods; 
Influence of the Bile Salts. Endocrinology, 23(0) :751~ 
759, 2 figs., 19.78. 

Les.ser’s method of estimating the “diastatic efliciency" 
of frog liver lobes was modified for warm blooded animals 
by determining the CO minute decrease in glycogen of lat 
liver slices surviving in a buffer solution at 37° C. The 
. effect on this system of various cones, of 2 bile-salt prepa- 
rations containing different properties of Na glycocholato 
and taurocholato was studied in G2 experiments. By ex- 
pressing the “bile-salt glycogenolysis” in tonna of + and 
— deviations from "bile-salt-freo gl.vcogenolysis" a bi- 
phasic curve in bile-salt glycogenoly- 
sis was obtained. The positive phase 
of this curve occurred at low cones., 
the negative phase at high cones. The 
physiological action of the surface- 
active bile salts on the intracellular 
fixation of the glycogenase to the pro- 
tein boundary' structures of the liver 
cells is discussed. The relationships 
of the findings to Forsegren’s daily 
cy’cle of the liver function, artificial 
and pathologic obstructive jaundice, 
and von Gierke’s glycogen storage dis- 
ease is considered. — D. Permcr (Cour- 
tesy of Biol. Abst.). 





Percomorphum 

{Liquid and capsules) 

Specify MEAD’S 

Yours for Keeping the Faith 


MEAD JOHNSON & COMPANY 

EVANSVILLE. INDIANA, U. S. A. 


MeCL, a. and SriSAROVA, 


Horejsi, J. 

J. 

The Metabolism of Aniinoacids 
and Liver Functions. Acta Med. 
Scand., .00(2/1,) :217-2.70, A figs., 
1938. 

Urea concentration and amino-N 
are of no value in hepatic function de- 
terminations, while the ammonia ex- 
cretion can only be used with caution. 
The Glycine tolerance is of value. 
Insulin has a similar but less effect 
on amino-N to that on blood .sugar. 
Urea excretion is valuable in esti- 
mating hepatic function, a rising ex- 
cretion after glycine and a falling 
neogenic quotient are a favorable 
sign. There is reasonable agreement 
with results obtained by other tests 
for hepatic function. — J. F. W. (cour- 
tesy of Biological Abstracts). 




You will appreciate that in presenting Alka-Zane ive confess to believ- 
ing that you are better able to prescribe for the treatment of acidosis 
than is the fruit peddler. 

You prescribe Alka-Zane for the practical reason that, when food is 
not enough, this palatable effervescent salt supplies the necessary sodium, 
potassium, calcium and magnesium for the replenishment and mainte- 
nance of the alkali reserve. These salts are present in Alka-Zane in their 
readily assimilable forms; as citrates, carbonates and phosphates. There 
are no lactates, tartrates or sulphates, and no sodium chloride. 

If you would like us to send you a professional trial supply of 
Alka-Zane, please ask for it on your letterhead. We shall be glad to 
send it. Alka-Zane is supplied in bottles of IV 2 , 4 and 8 ounces. 


ALKA-ZANE 

A William R. Warner Product for ACIDOSIS 


William R. WARNER & Company, Inc. • 113 West ISth street, New York City 
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GASTRON . . . 

The Acid-Aqueous Extract of 
tlie entire stomach mucous membrane 
including the pyloric 

Tliis highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency: helpful in protective preven- 
tive measures against anemia. 

In the progz'ess of clinical research and 
trial GASTRON has proved of con- 
.stantly increasing service and repute. 
GASTRON is pleasant to take and 
practicable for sj'stematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 


Shay, Gershon-Cohen, Pels 
Tube Four-Lumen 

“The Absorption and Dilution of 
Glucose Solutions in the Human 
Stomach and Duodenum.” 
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Shay, Gershon-Cohen, Pels — Four-Lumen 
Ture described in "The American Journal 
of Digestive Diseases” October, 1939. 


MADE AND SOLD BY 

GEORGEP. p I I I I KI n & SON CO. 
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Veuck, Sidney F., White, Julius and Linvis, Howard B. 
Tftc Synthesis of Dicholylcystinc and Cholytc.ystcic 
Acid. J. Biol Chon., JST(S) . -477-481, IffSP. 

The peptide, dicholylcystine, has been synthe.sizcd and 
its oxidation to cholylcysteic acid described. The compounds 
are of interest in view of the suggestion that tlie conju- 
gation of cholic acid witli cystine may occur in the biolo- 
gical sjTithesis of taurocholic acid. — J. White (Courtesy 
of Biol. Abst.). 


CONNOTATIONS 
H. J. Sims 
Denver, Colorado 

DcBeule recognized and named the "on w" type of in- 
carcerated hernia. Lauenstcin in 1894 first described this 
type of hernia. Maydl in 1895 described 2 cases of strangu- 
lated hernia; in the fir.st case, the dist.al end of the hernia 
remained in the abdomen, and the sac contained the ap- 
pendix. In the second case, the Fallopian tube was in- 
volved in the same manner as the appendix. In both 
instances, the distal ends of the organs were gangrenous, 
and that part contained within the sac showed only mild 
circulatory disturbances. Jlaydl used the term “retrograde 
incarceration” to describe the condition. Schmidt in ISSO 
described such a formation in a strangulated umbilical 
hernia. Friedman in 1913 reviewed the cases reported in 
the literature. 

Hey in 1814 used the name, infantile hernia, to describe 
an encysted hernia. It has been suggested that he used the 
term because his description was drawn from an infant 
with such a hernia. Cooper in 1827 described this variety 
of hernia and is usually given credit for its recognition. 

Erythromelalgia was first described by Wier Mitchell in 
1872. In 1878 he used the term crythromclalgin, signifying 
a red painful limb. 

The production of an artificial communication between 
the vena cava and portal vein for the relief of portal 
cirrhosis was first described by Eck, a Russian surgeon, 
in 1877. His work was confined to animals. Vidal of 
Franco, carried out this procedure on man. The patient 
lived four months and died of cardiac disease. Rosenstcin 
performed the second operation with temporary relief. 

Primary malignant disease of the appendix was recog- 
nized by Merling in 1838. The incidence occurred in a 
young girl dying from general peritonitis. Kalnszeck in 
1875 and Rokitansky in 18G7, each reported a case. In the 
absence of a microscopic examination and an inadequate 
description, the diagnosis is problematical. Wenzel-Gruber 
in 1875 observed a cyst of the appendix. Laflorgue in 1893 
found only 17 tumors of the appendix in the literature. 
Among these there were 1 lipoma, 1 myoma, 2 lympha- 
denomas and 2 hydatid cysts. Murphy recorded 2 cases, 
and Oviatt and Carson a single case of myoma of the 
appendix. Kelly in 1905 reported a fibroid tumor of the 
appendix. 

Breneman, W. R. 

Variations in the licaction of Chicks to Different 
Methods of Administering Androgens. Endocrinology, 
e4( I ) .-ns-ce, 1039. 

Using White Leghorn cockerels, it was found that the 
relative effectiveness of oreton and orcton-B, as measured 
by comb growth, was the same whether injected subcut. 
or intraperit. Both were more efficient administered 
subcut., but comb growth was always greater with 
orcton-B. Androstenedione and dehydroandrosterone were 
less effective than oreton or orcton-B. Androstenedione 
plus oreton-B was more effective than oreton plus oreton-B. 
Body weight was essentially the same in both eontrol and 
injected chicks until after cessation of injections; then 
controls became progressively heavier. Baby cockerels given 
oreton plus orcton-B for the first 5 d.ays after hatching 
crowed on the 7th day. Birds given oreton-B alone but in 



The Lame, the Languid, the Lazy 



Individuals who do not get about much, especially exces- 
sive eaters, are often troubled with cumulative effects 
of constipation. Salines are of benefit, taken at regular 
intervals, to eliminate the redundant feces which may 
gradually accumulate. 


^clL Jtefiatica 


a scientific saline pharmaceutical acts to provide liquid bulk 
which gently sets intestinal muscles to work to flush the 
colon of accumulated waste. Its mineral salts combat 
gastric hyperacidity. Digestion is aided by an increase 
of bile from liver and gall bladder. 

Sal Hepatica approaches the action of famous natural 
spring waters. Its sparkling effervescence lends superior 
palatability . . . Samples and literattxre upon request. 



^aL J^efiatica Flushes the Intestinal Tract and Aids 
Nature Totvard Re-establishing a Normal Alkaline Reserve. 


RRISTOL-MYERS CO., 19nnWEST 50th ST., NEW YORK, N. Y, 
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an amount o<|uaI to combined dosape of orcton plus 
iireton-I! crowded on the Tith day of acre. — D. Permnr 
(Courtesy of Biol, .Abst.). 

Bf.’.VTZ, Ki». 

Clirr (Irn FiiifUii’s tier vrir/lirrciztiur! aiif die Fcwcffiiii- 
fien tier Dichdtiriits. Arch. Exp. Path, n. Phtirmnkol., 
1" fiita., iP-i.l. 

Stinlie.s of the fruinca pifr and rabbit colon in situ with 
recording by Straiib’.s teclmiqiie showed that the proximal 
colon responded in essentially the same manner as the 
small intestine to electrical vaffus stimulation. Re.sults 
were Ics.s certain with the di.stal colon. Often, after a 
Intent period of a few minutes, there was a general transi- 
toiy niigmcntation of function. Disturbed rhythm in the 
fatigued colon was made normal, or stopped peri.stalsis 
was overcome. A reaction like that of the small intestine 
to electrical vagus stimulation was seldom seen. The 
pro.ximal colon, like the small intestine, is evidently under 
the inOuence of the vagus. In the distal colon such in- 
fluence could not be recognized, although the different 
function of this section of the gut was modified, but did 
not always alter itself in the same way in response to 
electrical stimulus. — C. S. Leonard (Courtesy of Biol. 
Abst.). 

Qi ACKE.vnusii, Foi!nK.ST IVard, Platz, Blanche Riising 

ANP Stf.enrock, Harry. 

Eat Acrodiniiit and the Essential Fattp Acids. J. 
ynlrition, t7(i) tJlH-lSC, 1939. 

On a basal diet of purified casein, gluco.se and salts, 
supplemented with carotene, calciferol, synthetic B. and 
riboflavin, rats developed a severe dermatitis which de- 


veloped in over 500 animals within *1 to 6 weeks and which 
took on an acute and a chronic form; complete healing of 
either was obtained by the adm. of peanut oil or wheat 
germ oil. By a standardized technique cures were ob- 
tained with % drop of wheat germ oil, corn oil, or Wesson 
oil, 10 drops of coconut oil and 25 drops of butterfnt. The 
lesions were not prevented or cured by a supplement 
of lOfli hydrogenated cocoanut oil. The unsaponifiable 
fraction from wheat germ oil was devoid of potency. The 
ethyl esters prepared from the soap fraction contained all 
of the activity. When the unsaturated fatty acids were 
fractionally crystallized from acetone, the highest potency 
was obtained with a fraction separating between -50 and 
-75° C. One-half drop of ethyl linoleate per day was 
curative. — Authors (Courtesy Wister Bibl. Serv.). 

DiiAyAr.UDB, R. G. and Kiiadilkar, V. N. 

True Achlorhydria and Anaemia. Indian J. Med. 

Ees., 26(3) ttOS-r.lO, 1939. 

A study of 75 cases of achlorhydria by fractional test- 
meal analysis was made. Majority of the cases showed 
varying grades of anaemia. To find out whether achlor- 
hydria was true or false subcut. inj. of 0.5 ec. of hista- 
mine acid phosphate (B.D.H.) was given after the fasting 
contents were taken out. 11 out of 76 showed free acid in 
fasting contents when the test was repeated. 25 showed 
free acid after histamine stimulation. Out of 75 cases of 
achlorhydria 39 were found to be cases of true achlor- 
hydria, more than half of these were cases of Addison’s 
pernicious anaemia or subacute combined degeneration of 
the cord, 4 Witt’s anaemia, 3 associated with ankylostoma 
infection and 5 of pellagra. The remaining wore single 
instances of malaria, syphilis, cystitis, a.sthma and dys- 
pepsia where the achlorhydria was probably accidental. — 
Authors (Courtesy of Biol. Abst.).. 


AS ONE 
PHYSICIAN 
TO ANOTHER... 


In Treating Constipation, 

This is What 9 Physicians 
Out of 10 Would Say . . . 

Nri. Iialiil- of elimin.'ition, new diclary 
Imbil- .are the ha«is of mo.it .'iuece-sfid 
tri-atment. IIo\.ever. in aiding in the 
re-e-t.abli-liment of siieli Ii.ahitii.a bland 
pure mineral oil may often be most 
hrlpfid. .\iid non. in light of recent 
sturlies upon theeffeet'S of Vitamin H-1 
in the ga-tro-inte-tinal traet, this im- 
[Kirlant food faetor may be an e.-eential 
in restoring nonnal tonn.i to the neuro- 
tmi-etdar mecliani-m of the inte-tines. 



Both of These Important Aids 
are Present in Vita Nujol! 

VITA NUJOL n pleasant tasting 
iiiincral oil emulsion with pure cry.stal- 
line Vitamin H-l adiled. The concen- 
tration of the vitamin is sucli that the 
rccommrndrd average dose of Vita 
iS’iijol contains the average mainte- 
nance requirements for an adult (400 
International Units). 

VITA NUJOL will he found to he 
helpful not only in the treatment of 


constipation, hut wherever Vitamin 
B-1 deficiency may he a factor. Tins in- 
cludes such conditions as loss of appe- 
tite, the toxemias of pregnancy and 
ciironic alcoholism, gastric and duo- 
denal ulcers, and many otlier common 
syndromes, 
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Copper, like the skilled pilot, "delivers” the iron into the 
hemoglobin molecule. Copper serves as the catalyst or 
activator, brings about a faster, greater, and more com- 
plete response and with lower icon intake — thus simplify- 
ing medication, averting gastro-intestinal upsets which 
may occur from massive doses of iron, and improving 
patient cooperation. 

Since copper is essential to iron utilization, wby not be 
sure that copper is present? In Foundation-licensed Copper- 
Iron Compounds both iron and copper are always present 
in proper amounts and proportions. 

Medication is simplified. You no longer depend on 
copper reserves which may or may not be present in the 
body or in foods. You know that ample copper is always 
present for iron utilization when you prescribe these 
compounds. 


A composite graph of nine 
cases of infantile anemia studied 
by James H. Hutchison, M.D., 
Glasgow University, Depart- 
ment of Medical Pediatrics, 
shows the rise in hemoglobin 
resulting from iron alone, fol- 
lowed bythemaximumresponse 
when copper was added. This 
and many similar studies have 
amply demonstrated the im- 
portance of using copper with 
iron for nutritional anemia. A 
complete reprint of the Hutch- 
ison report, and other helpful, 
authoritative literature on the 
subject will be sent you free 
upon receipt of the coupon 
below. 
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Excellent Results Reported in firthritic Cases 

Doctors are enthusiastic about results obtained with 
Lactys, a new revolutionary lactobacillus acidophilus 
concentrate, produced under a new process which 
fortifies the acidophilus bacilli keeping them viable, 
removes surplus lactic acid and adds yeast vitamins. 

Patients derive direct benefit from the compressed 
acidophilus and Vitamin B complex without having 
to cope with an excessive amount of lactic acid. 

Lactys makes it possible for the first time, to carry 
sufficient quantities of lactobacilli directly into the 
intestines in a viable potent form. 

Both doctors and patients are pleased with the 
simplicity and convenience of the compressed 10 
gram doses of Lactys. 

Send today for free samples of Lactys, clinical 
tests and list of distributors. 

LACTYS INC., CopcuH Lane, Yonkers, N, Y, 
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fective and proven 
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and fatty odds.** 
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containing both a fatty acid (oleic acid) and bile salts, 
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Furthermore ... It was definitely proven that the ad- 
dition of oleic acid to bile salts (Exicol) Increases bile 
secretion from the liver ICO to 200%.*** 

EXICOL fulfills the necessary requirements fop the 
adequate management of diseases of the biliary tract. 
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209 

Purgatives, in colds 

557 

Pylorectomy 

56 

Pyloric gland organ 

294 

stenosis 

220 

Pylorus, obstruction of 

720 


Reaction, Takata-Ara 

52 

Rectum, tone of in hemiplegia 

455 

Regurgitation, duodenal 

172 

Relationship, physician-patient 

276 

Renal effect of alkalies 

186 

Research, in China 

51 

Roentgenology of panel cas 

236 

Secretin, as test 

366 

Secretion, bile 

183 

depression of 

475 

Secretion, gastric 

261, 467, 706 

of bile 

270 

Simmond’s Disease 

302 

Small bowel, decompression of 

46 

Spasm, of esophagus 

693 

Spirochetes, in stomach glands 

421 

Splanchnicotomy 

47G 

Spleen, calcifications in 

230 

hormone of 

296 

Splenectomy 

lie 

Sprue, nontropical 

158 

small bowel in 

61 

Steatorrhea, idiopathic 

498 

Stomach, absorption in 

535 

absorption of HCl 

301 

•acute dilatation of 

418 

adenomas 

581 

contents in new born 

112 

emptying time 

228 

incidence of lesions 

311 

in leukemia 

420 

massive hemorrhage from 

041 

secretion in cancer 

261 

Stramonium 

699 

String test 

680 

Strychnine 

,397 

Sulfanilimide 

274 

Sulphanilimide in colitis 

305 

absorption of 

570, 572 

Surgery, in biliary' tract disease 

373, 376 

in ulcer hemorrhage 

21 

lymphogranuloma 

712 

Syndrome, duodenal 

682 

Syphilis 

277 

Tachycardia 

475 

Takata-Ara test 

200 

Tapeworm 

475 

Test, bromsulphthalein 

203 

for intestinal absorption 

514 

hippuric acid 

197, 716 

histamine-urine 

191 

liver function 

200 

meal 

686 

meal, improved 

529 

phenolphthalein 

192, 206, 449, 580 

Tests, liver function 

581 

Thrombosis, cerebral 

274 

coronary 

274 

Thyroid adenomas, in ulcer 

8 

and fat diet 

500 

and intestinal motility 

549 

Tone, of rectum in hemiplegia 

455 

Tongue 

218 

Total cholesterol test 

603 

Transfusions, in ulcer 

19 

Trasentin 

39, 387 

Treatment, blood by mouth 

597 

cancer, gastric 

176 

of amebiasis 

27 

of colitis 

161 

of diarrhea 

161 

of hemorrhage 

87 

of massive hemorrhage 

641 

of pancreatic disease 

429 

ulcer 

49 



Trypsin ■ i 251 

Tube, ano-recto-colonic 316 

Tuberculosis, pulmonary . . .' 263 

X-ray in 416 

Tumor, and gastritis 623 

benign 648 

carcinoid 725 

intussuscepted 408, 684 

of small bowel 661 

Tuna Liver oil 81 


Ulcer 290, 684 

aluminum in 363 

and pregnancy 7 

bleeding 93 

cinchophen 11, 702 

duodenal, hemorrhage from 647 

incidence 275 

X-ray diagnosis 309 

experimental 62, 214, 574 

gastric 3 

hemorrhage, diet in 108 

in cerebral lesions 162 

in Chinese 51 

management of hemorrhage 87 

Mann- Williamson 9 

massive hemorrhage in 637 

pectin in 11 

peptic 162 

circulation in 632 

perforated . . . . 64 

prognosis in 657 

protective factor . 11 

surgery of 213 

treatment of 49 


Ulceration, test for 120, 192, 449 

Ulcerative colitis 482 

Undemutrition 578 

Urea 324 

Urea nitrogen 697 

values, in ulcer 20 

Uremia in pyloric stenosis 354 

Urinary’ diastase 327 

Urine, pH of • 308 

Urological disease, GI phase 312 

Urticaria 337 

Van den Bergh reaction 482 

Varices, esophageal 402 

Vitamin A 126, 611, 618, 619 

assays 023 

B 346, 613 

Bi 161 

G 317, 615, 618 

D 615 

D, toxicity of 81 

deficiency 278 

E : 615 

K 228, 615, 618, 620 

K, in hemorrhagic diathesis 332 

quantitative tests 617 

Vitamins, fat soluble 127 

Vomiting 274 

in children 164 

X-ray diagnosis of ulcer 309 

head of pancreas 237 

therapy 178 

Xylose 645 
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"ilES 

of Autiijiicli and .Meissner, porincuri- ! 
tis, arid proliferation of the nerve | 
filaments \seie observed, confirminp: ; 
the findintrs of other ob.scrvcrs; these j 
findinirs aie re;;anled a.s secondar.v to i 
the nlrer and the result of local irri- | 
tation and inflammation. j 

A rtudy of the diencephalon in i 
thirty-five control cases indicated that j 
hemorrhage may occur in the thala- 
mu.s and hypothnlnmuf. in cases of 
.severe irritative vi.sccral di.sca.sc.s in 
the abdominal cavity and in oc- 
casional cases of diabete.s mellitus. In 
fifteen of the control eases no hemor- 
rhaRO occurred in the thalamus or 
hypothalamus; this series included 


e.vamplc.s of a.sphyxia, cardia? failure 
and diabetic acidosis. In another 
group of control cases hcmorrhaKc 
teas notcri ns a result of brain trauma, 
massive le.sions of the brain and 
severe obstruction of venous drain- 
aije. It was observed that in uni- 
lateral lesions, hemorrhage in this 
area tended to be bilateral. .A stud.v 
of the medulla in eighteen control 
cases revealed no evidence of any 
hemorrhages in the dorsal motor 
nucleus of the vagus or elsewhere in 
the medulla, suggesting that the 
presence of such lesions in eases of 
peptic ulcer is a fairly characteristic 
phenomenon. 


The hypothesis is advanced that 
three factors enter into the produc- 
tion of these localized hemorrhages 
into the nucleus rcuniens complex of 
the thalamus, the anterior part of the 
hypothalamus and the dorsal motor 
nucleus: (1) the effects on the cere- 
bral ve.ssels of alteration of the 
vascular bed in the splanchnic field 
especially notewoi thy in any disease 
of the abdominal viscera, (2) the 
effects of anoxemia, vitamin de- 
ficiency, and other chemical factors 
on the cerebral blood vessels and (3) 
vasodilatory effects called forth by 
heightened function.al activity in the 
anterior part of the hypothalamus, 
the nucleus reuniens complex of the 
thalamus, and dorsal motor nucleus 
of the vagus. The first two factors 
might be expected to act more dif- 
fusely and to explain congestion, peri- 
vascular edema and acute retrograde 
cell changes in many portions of the 
nervous system,, while the third 
factor offers a basis for intense local 
v.ascular reaction such as is noted in 
all the cases of peptic ulcer presented 
here. This latter factor introduces 
into neuropathologic study mechan- 
isms of the greatest importance clini- 
cally, namely, afferent stimuli. 

In twenty cases of brain tumor 
with complete autopsy, four or 20 
per cent presented ulceration of the 
stomach. Throe of the tumors were 
of pituitary origin and one was in the 
fronto-parietal lobe. Three of the 
ulcers were of the acute typo and one 
was of the chronic type. 

In fifty-one cases of peptic ulcer 
with complete autopsies, twelve of 
23.5 per cent were associated with 
gross brain lesions other than brain 
tumor, or with severe disease of the 
membranes. Chronic ulcers tended to 
be associated with chronic pathologic 
states of the nervous system and 
more acute ulcers with more acute 
disorders of the nervous system. 

The evidence presented by the asso- 
ciation of brain tumor and of the 
other gross lesions of the brain and 
its membranes with ulceration of the 
stomach and duodenum, as well as 
the imposing evidence presented by 
experimental studies, indicates that 
in many instances gastric and duo- 
denal ulceration is caused by path- 
ologic alterations in the nervous 
system. The possibility of a psycho- 
genic origin or a non-neurogenic 
origin of some cases of peptic ulcer is 
not disproved by the result of this 
study. 

Thus, while in some instances of 
peptic ulcer the role of the nervous 
system may be efferent and cau.sative 
of peptic ulcer, in all instances the 
role of the nervous system is afferent 
and the site of a characteristic in- 
1 volvement once a se%’cre irritative 
I lesion of the stomach or duodenum 
is establi.shed. By con.sidering the 
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* » , of recent clinJc^i) and Jaboralorj' fmthnpn 
coticlurivcly «tflmp9 tlic ingre(Hent$ of 
SILMACOL Ingidy acecptaMc for the 
treatment of Gastric Hyperacidity and 
Peptic Ulcer. SILMACOL, the modern 
triplc»A rationale, consists of 




MAGNESIUM TRISII 
COLLOIDAL KAOLIN 
ALUMINUM IltDItOXIDE , 


■; 

I.ICATE . SOG. 1 . ’ 

N . , , 23Cc fiiyi 


This non-«1kaIo«is rationale is \»Qrthy of 
jour trial. Sample, reprint and comprchcii- 
sivc literature on rcqtjest. ixb*..'-. .. 


'A; 



CtrSLXES • TADtETi. 


SILiHACOL 

for trtniinf: 

GASTIIIC IIVPEnACIDITV 
a ml PEPTIC ULCEH 

AMFRE DRUG COIHPANV, Inr, 
95 Mmlison A>t*. • New York, IV. Y, 




•-V, iil-r ~ ‘ ■ 

.-V'eA/v. 

;ij it, ' 3 -! 1 ;)., .ti; ^ 

'.'Cwitu 

f-v— idbxbiij ifi>v iSibj 




’9 3,; lliiiwaa ■ 

viyi t-! bOGiiSltJVij 


IV, •T’i.li' didUy 


-c!i5;ax*.'*fp.2saa; 

3;*?-') ’iihSffo 
'.t:,' .lb ‘J'tiicii-'Jh '-U.b.''ic 'ib 

;-3fanEHyr~ — ^ — 





£: pcW^tent (wiitXpatum.; 
ium^ehm:^ /SciwoC iwnit , 
^ iiwwi£ 'iiome /im£fiie4 iMiavtu£m^' 


C hronic constipation can be, as you know, 
an elusive and discouraging ailment to clear up 
But m treating cases associated with abnormal 
intestinal flora, you may well find that the natural 
assistance rendered by Beta Lactose, Borden, is of 
inestimable value 

Beta Lactose. Borden, is fite times more soluble 


than ordinary milk sugar— and so is much easier 
to use. In addition, it is more palatable— and so is 
easier to take, even when as much as 2 ounces daily 
(6 tablespoons) are prescribed. 

No directions are offered to the laity, either on— 
or in— the container. Send coupon for a compli- 
mentary trial supply. 



The Borden Company, 

Prescription Produas Div.. Dept. D-109-B 
350 Madison Avenue, New York, N. Y. 

Please send me information and ttial supply of Borden’s 
Beta Lactose. 

Name. M.D. 

Street 

Citi' -State 
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nervous system in peptic ulcer in 
tenas of the complete reflex cycle 
many of the characteristic symptoms 
and sipns ns well as sequelae find an 
explanation. Very striking indeed in 
many of these ca.ses are the ascend- 
inc pnk'C rates which become so rapid 
that countinfl is no loncer possible; 
here capillary hemorrhage has oc- 
curred in the dorsal motor nucleus 
implicating the cardiac neurones, de- 
stroying their inhibitory clTcct and 
leaving the heart entirely to the ac- 
celerating cfTects of the sympathetic 
innervation. Most important of all, 
however, is the understanding of a 
probable reason for many of the 


sequelae following recovery from a 
severe attack of peptic ulcer — the 
irritable pulse rate, the increased 
sweating, the signs of “sympathetic 
imbalance,” all point to injury in the 
parasympathetic centers of the dorsal 
motor nucleus of the vagus, while 
quick fatigabilitj', irritability, 
emotional changes, and alterations of 
metabolism, sleep and temperature 
regulation points to injury in the 
thalamus and hypothalamus. To re- 
gard such manifestations ns merely 
neurotic is frequently untrue and in- 
justice may be done by not recog- 
nizing an organic handicap. 



Vi-Penta Drops is a unique preparation which solves the problem of providing adequate 
vitamin supplements — all 5 important vitamins — for infants, older children, and 
adults who cannot swallow capsules. Tlic vitamins in Vi-Penta Drops are in a 
highly concentrated, clear, palatable solution. PACKAGES: 15 cc and 60 cc, with 
mworing dropper, c.alibrated for 5- and 10-minim doses. One 15-cc vial equals 
1 package of 25 \i.pcnta Pcrics. One 60 cc vial equals 1 package of 100 Vi-Penta 
Pcrles. HOFF.MANN - LA ROCHE. INC. • NUTLEY • NEW JERSEY 
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directly to the prepared bottle 
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CI.EAIL PAI.,tTAni,E SOLUTION 


Turell, R., Mai!Ino, a. W. M. and 
Nerd, L. 

Obsm'nlionB Cojiccmiiig Ab$oi‘p~ 
<1011 of Sulfanilamide From 
Large Intestine in Ulan: An Ex- 
perimental Study. The Brookliin 
Hospital J., 1:90, April, I9S9. 

In a previous investigation, it was 
found that sulfanilamide introduced 
into the rectum of rabbits is rapidly 
absorbed. In the present communi- 
cation the results of studies on the 
absorption of one per cent solution of 
sulfanilamide from the human colon 
and rectum are recorded. A series of 
eight normal individuals who received 
rectal instillations of one per cent 
solution of sulfanilamide showed the 
presence of the drug in the blood. In 
order to determine whether the drug 
is absorbed directly from the rectum 
or colon or whether it must pass to- 
the ileum before being absorbed, the 
same investigation was repented in a 
patient who three years previously 
had had an ileostomy with exclusion 
of the colon. It was demonstrated 
that absorption of sulfanilamide took 
place from the isolated colon. In an- 
other instance direct absorption of 
sulfanilamide from an isolated human 
rectal pouch was demonstrated. 
Sigmoidoscopic studies revealed no 
apparent changes in , the mucous 
membrane of the rectum and colon ns 
a result of the rectal administration 
of sulfanilamide. The foregoing ex- 
perimental studies showed that ade- 
quate concentrations of sulfanilamide 
can be maintained in the blood by 
means of rectal instillations of one 
per cent solution of sulfanilamide. 
The rectal route of administration is 
recommended when sulfanilamide 
cannot be given by mouth. 

Marino, A. W. 51. and Turei-l, R. 
Treatment of Internal Hemor- 
rhoids hy Injection: A Study 
Based on Ohscn'ations of 5000 
Injections. The Brooklyn Hospi- 
tal J., 1:03, April, 1939. 

This study based on 5000 injections, 
showed that injcctionni therapy when 
used with discretion and applied to 
properly selected cases has a well de- 
served place in the therapeusis of 
hemorrhoids. It can bo applied to 
about 40 per cent of all patients with 
uncomplicated internal piles. 

The procedure should be restricted 
to the treatment of uncomplicated, 
soft, bleeding, and moderate sized 
prolapsing, but easily reducible piles. 
Injectional therapy induces an in- 
flammatory reaction within the inter- 
stitial tissue of the hemorrhoidal 
m.ass, thereby causing an obliteration 
of its vessels by thrombosis, which is 
followed by fibrosis. We are now 
studying experimentally the various 









Pff 






leaping into homines 

V« an antispasatodic . . • _ 

AS Ait rV'^T f T'rascnlin V>>i>a ,l,vlaminoclhanol) 

Growing rapi‘'>y '’i’’*Tary'’r»lclc1 and atropine Ion 

Traa>"-Tcs Ot V»P-"-7:::;::;rnc-a undcsimlde aidccnecta an 

as mydriaats, -r„,enlin tracts, dysmenorrhea Itttn 

Yon n ill ‘ . ij.aty, and genito-nr.nary 

ol ■■^“"™nr:r;.asticity ol myotnetrinm). ^ 1 

,.,,er.irr.talnltty * . _atOUE UPON T 1 


,„per.irrit»l.iUy REQUEST 

tablets 11 c Pni off , r 

.•rv»d.Mi.rka« U ® ^ ^„l„drochto"a.>ot 
, „ idcaUfiM Ibc ,a»aut.ctaw 

® — 9,.Nc. 
''’’''TuM'n. MW •'“Stv 


0 ^ 

»‘y r 

SPONSOREOBYJWB^ 





571 




Amkkican Journal of Digkstive Diskases 


".icO'-ivi- hi'itnlciKio ohanjro? involvtJ, ; 
fhi’ fntp of thp fibrosi!-'. , 

The coiitmioJicatioitP, (iaDjrt'r? anfi ; 
thf ttflmic of injection are (ie-'-'cribed 
ill liftnil. I’roperly performed in- | 
jectior.!- sboiild not result in compli- i 
ration'. When any occur they usually j 
arc attributed to error.s in technic, i 
The patient.s .should be followed for | 
one year or lonjrer. In .si.\ per cent of I 
the ca.'Ov there was a definite recur- | 
fence of the internal hemorrhoid.s. ! 
.^ince injectional therapy doe.s not re- i 
move the orittinal etioloRic factor.^ re- i 
sponsible for the development of i 
hemorrhoids, recurrence can hardly j 
he eon.sidered a failure in those j 
instance.^ a here the cau,=o was not I 
eliminated. I 


Comparative studies show that 
hemorrhoidectomy is still the method 
of choice. In certain instance.^ where 
lio.spitalization is undesirable or when 
hemorrhoidectomy cannot or should 
not be performed, iiijeclionnl therapy 
niay be elected. Injectional therapy 
was employed with satisfaction in 
dinhetes mcllitus, diabetes insipidus, 
pulmonary tuberculosis, ncuros.vphilis, 
ami in patients with hypcrten.sive 
cardiovascular di.se.ise with good 
m.vocardial compensation. 

Injectional therapy may be em- 
ployed with good chances of success 
in patients who have mild obstructive 
lesions of the vesical ncch. When the 
lesion at the bladder neck is progres- 
sive in nature, this procedure fails to 


relieve blecdinfr from uncomplicated 
internal hemorrlioids. In those cn.sc.s 
hemorrhoidectomy i.s nl.so iinsucces.s- 
ful unlc.ss the obstructive Ic.sion at 
the vesical neck i.s first eliminated. 
After the enucleation or transurethral 
resection of tlic pro.state, the edema 
in this region disappear.^, and the 
hemorrhoids, in most instances will 
repress. 

Injectional therapy is useful in tlic 
early months of pestation. Urea and 
quinine hydrochloride should not bo 
employed for obvious reasons. 

The method of treatment of hemor- 
rhoids by injection is not without 
danper. Surpicnl judpmcnt as well as 
skill are c.s.scntial, for nlthouph the 
method seems simple, unless one un- 
derstands the rationnlc and teclinic, 
disappointment and complications 
may result. 

NEitn, L., Turell, R. and Marino, A. 

W. M. 

Ahsorption of Siil/ati ilriiiikic 
from hcctum nnd Colon of 
Itabbita. The Brooldyn Hospital 
J., ::SS, April, 

Sulfanilamide admini.stcrcd to 
rabbits by rectum in the form of so- 
lution, suppository or capsules is ab- 
sorbed rapidly. The rabbits were 
found to bo un.satisfaetory animals 
for this experiment because they fre- 
quently expelled ail or parts of the 
chemical. In spite of those tlillicultics, 
various amounts of sulfanilamide 
were found in the blood. The con- 
centration of sulfaniiamide in the 
blood stream w-as fount] to be the 
same in two rabbit.s when equivalent 
amounts were first administered 
oraily, and in three day.s rcctally. The 
possibilities that followinp rectal ad- 
ministration, the drup may be pro- 
pelled to the ileum and absorbed from 
there were considered. 

Robert Turell. 


RaRINOWITCII, I. M. AND FOWLER, A. 

F. 

Vnriaiinn of Weight of Dry 
Fcees in Short Period Experi- 
ments with a Low Residne- 
Nentrnl Ash Diet. J. Nutrition, 
lC(e):RG5-5G9, 

The averape daily weipht of dried 
feces of normal individual.? on ordi- 
nary diets, fluctuated widely, between 
25 and GO pm. per day. Over lonp 
periods on a diet constant compo- 
sition, the averape weipht of the dried 
feces fluctuated within a much 
narrower ranpe. In a scries of 20 ex- 
periments, the averape weipht ranped 
within a few pnis, only, even in .short 
period cxperimonLs — 3 to 20 days — 
providinp the diet was low in re.sidue 
and produced n neutral ash; the 
averape excretion per day wa.s 21.5 
pm. with a -standard deviation of 2.1 
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METHODS FOR QUANTITATIVE ESTIMATION OF THE VITAMINS 

1. The Delerminaiion of Vilamin D Activily 


• About fifteen years ago it was clearly 
established that there could he present in 
certain foods or biological materials some 
substance which possessed antirachitic po- 
tency. Subsequently this "antirachitic fac- 
tor” became known as vitamin D. Today, 
we know that at least ten sterol derivatives 
may avert antirachitic effects closely com- 
parable to those of the originally discovered 
vitamin D (1). 

Recognition of the existence of the anti- 
rachitic vitamin naturally stimulated in- 
vestigation of methods whereby this dietary 
essential could be quantitatively estimated. 
Steady advances in knowledge of the causes 
and effects of rickets brought gradual im- 
provements in thesemethods. Consequently, 
there are no^v available several techniques 
for the quantitative determination of vita- 
min D in foods or other biological materials. 

The first and probably most videly em- 
ployed method lor estimation of vitamin 
D is by means of the so-called "line test” 
(2). In this technique as now employed (3), 
young rats are confined for 18 to 25 days 
to a diet conducive to development of 
rickets. These periods of time, with proper 
handling and confinement of the animals, 
are sufficient to induce a definitely rachitic 
condition. The rachitic rats are then prop- 
erly grouped tvith respect to negative con- 
trol groups to receive no supplements to 
the rachitic ration; positive control or 
reference groups to receite graded doses of 
some standard reference material; and 
"assay groups” to be given graded doses of 
the material under test. For the next 8 dajs 
the animals are fed daily doses of the proper 
supplement, cither assay or reference ma- 
terial. No supplements arc fed on the ninth 
and tenth days. 

On the eleventh day the animals are 
sacrificed and cither the proximal end of the 
tibia or the distal end of tlie radius or ulna 
dissected out, sectioned, cleaned and finally 


immersed in silver nitrate solution. By 
double decomposition reaction, silver salts 
deposit where calcium is present in the 
metaphysis of the bone. When exposed to 
light these silver salts are reduced and form 
a dark line indicating the ex-tent of calcium 
deposition. The experienced technician can 
estimate the degree of healing from rickets 
by the continuity and area of the line. By 
comparison of the results obtained on the 
various groups of animals, a quantitative 
expression of the antirachitic activity of the 
material under assay may be obtained. 

A second method for evaluating vitamin 
D activity is that involving determination 
of "bone ash” (4). In this technique, final 
estimation of the degree of bone calcifica- 
tion — and thus the antirachitic potency of 
the substance under assay — is made by 
chemical analysis of specific bones of the 
experimental animals. A third assay method 
(5) is that involving roentgenological exami- 
nation of certain bones. Comparisons of the 
bone densities of the various experimental 
animals serve as a basis for estimating 
the degree of healing from — or prevention 
of — rickets and hence permit determina- 
tion of the vitamin D activity of the material 
under test. 

Common foods as they naturally occur 
can hardly be considered as food sources of 
vilamin D. However, as exceptions, certain 
foods of marine origin (6) might be men- 
tioned ubich consistently contribute small 
but definite amounts of the antirachitic 
factor to the diet. In addition, development 
of various means of fortifying foods with 
vitamin D — particularly those foods of im- 
portance in infant and child feeding — has 
made available other food sources of the 
vitamin (7). Among the many varieties of 
commercially canned foods will be found 
products of both types, which, uhen prop- 
erly used or supplemented, should prove of 
value in oblainingan adequate intake of vita- 
min D, particularly by infants and children. 


AMERICAN CAN COMPANY 


230 Park Avenue, New York, N. Y. 


(1) 193S J Am Med Assoc 110. 2150. 

(2) 1022 t Biol Chem 51, -U 

(3) 1936 The Pbannacopcu of the UnucJ Stores 

of America, Eleventh Decennial Revi- 
sion. 482 


(4) 1923 J BioJ Chem 58. 71 
1924 Ibid 61. 405 

(5) 1928 Biochem J 22, 133. 

(6) 1938 J Am Med Assoc 111, 528. 

(7) 1937 J Am Med Assoc 108, 206. 


TTe iranf to make this series valuable to you^ so we ash your help. IFi7/ you 
tell us on a post card addressed to the American Can Company, New York, 
N. Y., tihat phases of canned foods knoivledge are of greatest interest to you? 
Your suggestions will determine the subject matter of future artides. This is 
the fifty ‘Second in a series, which summarize, for your convenience, the con- 
elusions about canned foods reached authorities in nutritional research. 



The SmI of Acerpfarice tlcnolrs that 
Ihc slatrnicnis in this Dfiverliurmrnt 
arc accoptaLIr to the Council on Foods 
of llie American Tdodical ARSociation. 
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M'l! » |ir .!>,ibU‘ error of the t!ie;)n (•! 
0:n. — A'.i'.h '! (cmiite*.y of niolofticnl 
Alo'ract«). 

Nfft/il.. A. .1. 

1^'- !>> t iinpntol Gaytiic I'lf'r 
U' a). An'h. Pfitli., 

:•) nut'. 
f'itii"in injtrtion-: n-ailily jirotliice 
ya trie anil liuoilenal tilcero in evperi- 
tnental animals (il'.'Ks) anti these are 
Ifirateii m places connnon to the same 
lesions in man. Tlu' tiiiect obser- 
vations of the nuieosa, toyelher with 
tin- hi'tolopicnl obsert alions of the 
progression of ulcer formation from 
the very la yinninit to the end stnte.s, 


I definitely reveal the role of vascular 
I dy.sfunction in nicer formation. The 
vascular interference in local nu- 
trition is the primary factor of these 
pntholocical developments. IJependinc 
on the constitutional type, on vascular 
instability and on the endocrine 
balance, on seasonal variation, on 
emotional situations, trauma, and 
nieteorolocical factors, vascular in- 
eoordin.alion may evidently be of suf- 
ficient intensity of duration to lend to 
prolonged local anoxia with resultinp; 
development of castric and duodenal 
ulcers. Peptic ulcers should therefore 
he regarded as a local expression of 
vascular dysfunction inherent in con- 


stitutional types unable to w-Ubstand 
the demands of the oriranism for ad- 
justment to unusu.al environmental 
situations. — A. J. N. (courtesy of 
UiolOKienl Ahstracls). 

Alstei), G. 

Oil till' IliriTnuiiip Frcqiiciicij of 
Oil si I'o-JnlesliiHil Iliiiwnlinui's. 
Acln Mnl. Sctiiid. .S’lipp!., S'!), 

.MC, 1 fiij., JflSS. 

Dyspeptic disorders show increas- 
iuR frequency amont; males, with in- 
creasiuK severity, and tendency to 
Raslro-intcstinal hcmorrhaRC. — >1. F. 
'iV. (courtesy of Biolofrical Abstracts). 

Asciiam, Ljah, Sl’KAItS, Maky and 

Maddox, DonoTiiY. 

The Avnilahility of Iron in 
Vnrions Foods. J. Nutrition., 
lG(5):iJ5-i.<lll, in.lS. 

The ability of certain foods to pro- 
mote Hb I'CRcncrntion in younp: lats 
rendered anemic by prolonced feed- 
inK on whole milk was studied in 
order to measure the availability of 
the Fc in these foods. Canned collards 
and turnip Kreens induced preater 
rises in Hb when both the lonve.s and 
liquid were fed than did the dried 
forms of these preens. The Fe in 
canned turnip preen leaves alone was 
less available than that in the dried 
leaves. The various dried foods 
studied fell into the followinp de- 
.scondinp order: hlackcyed pons and 
spinach, turnip preens and kale, eol- 
lards and mustard, head lettuce, and 
lastly tenderpi-een and leaf lettuce. 
For those foods no relation was found 
between their .available Fe content do- 
tci-mincd by bionssay and their ioni- 
r.ablc Fe content deter:nincd chemi- 
cally by tlie a, a’ dipyridyl method. — 
(Courtesy Biol. Abst.). 

Sansum, W. D. 

7'lic Fnvoriililc Inflnrncr of Ade- 
quate (Higher) Carbohydrate 
and TjOiecr Fat Diets on the 
Arterioselerosis Prolilem Asso- 
ciated with Diahetes Mellitns. 
Acta hied. Seaiid. Sapp/., bO.'SO- 
SC, 19ns. 

Hipher carboliydrate, lower fat 
diets, restored diabetic patients to a 
more normal state of health, and ap- 
parently lowered the incidence of 
arteriosclerosis. The problem is far 
from settled but such diets arc feas- 
ible and have many other advnnUipcs 
aside from their probable relation to 
arteriosclerosis. — .T.F.W. (Courtesv 
Biol. Abst.). 

Rahman, Lincoln, Riciiaud.son, 

liENnY B. and Ripley, IIeiiiiert S. 
Anorexia Neri'asa vith Psyehi- 
atrie Obserrat ions. Psychosn. 
Med., Vol. 1, pp. n.ir.-nnr,, July, 
19.19. 

The frequency with which anorexia 
nervosa is mistakenly diapnosed as 
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Avoid the vicious 
circle of alkali 
ncutialiration 





Available on R 
bottles. 


II ri.'< for trial pnrhagr and romjdrte literature today. 


P^r.H,,PAXTON & SONS. INC. 

— Pharmaceutical Chemists 


UfiG BUFFERED 
NEUTRAL ANTACID 

Tri-Calsato neutralizes pastric HCl 
in the tre.ntment of peptic ulcer, 
liyperchlorhydria, heartburn, etc., 
without enusinp a rebound in 
acidity. 

In an ulcer diet the addition of 
Tri-Calsnte directly to the milk 
and cream has a five-fold ad- 
vnntapc; 

1. The citrate content acts to break 
down the Inrpe curds, makiiip 
the milk more easily dipcsted. 

2. It affords a prenter combininp 
surface to the pastric IICI. 

,'J. It makes for palatnbility owinp 
to the combined C02 present. 

■1. Tliis combination supplies both 
drup and nutriment at one time. 
5. Tri-Cnlsnte does not make the 
stomach contents alkaline. 

Maximum (Sippy) dosape can 
be maintained without harmful 
sy.stemic effects. Tri-Cnlsato is non- 
toxic, non-irritatinp, palatable and 
economical. 


in 41* and 18 oz. 


) AJDD in-s'l 


CHICAGO, ILL. 




INTERESTING BANANA FACTS 


T he ripe biinana contains about 20% sugars with nearly 
5% other solids consisting of protein, fat, pectins, minerals, 
vitamins and small amounts of starch and fiber. Its .semi- 
solid texture must hence be attributed to the way in which 
moisture, sugars and the other constilucuts are held in a 
delicate meshwork of celhilosc and pectin substances, and 
not to low moisture or high fat content. The sugars present 
are sucrose, levulose and dextrose. The two simple sugars 
account for about 40% of the total sugars. 

The key to the vtiricd uscfulne.ss of the banana is to be 
found in its composition. Special points stand out as qualify- 
ing it for inclusion in special types of diets. These are sum- 
marized in outline form below : 

PROPtRIItS OF RIPS BANANA PUIP MAKE It OF VAIUE IN 

Hcadily susjara (alon? wilh vitamins, 

mmerals and Sber) .....Infant Feeding 

Caloric value (olonjj nJUt vit.iHiins and minerals). , Malnutntioo 

Satiety value and low fat (along witU vtiatnias 

and minerals) . .. . .Itedvimg Dicta 

AlUIinc residue . . Combating .Acidosis 

Vitamin content I’rcvcnUng Dcfidcncy Diseases 

Soft teiture and blandncsv {with carbohydrates, ( lotestmal Disturbances 

vitamins, mineraU, pectin and fiber) j Xocmaliring Colomc Function 

i Convalescent Diets 


LITERATURE ON REQUEST 

UNITED FRUIT COMPANY~~P. O. Sox 2024, Boston, Mass. 


PROXIMATE COMPOSITION 
RIPE BANANA PULP 



»Contains important minerals including calcium, 
copper, iron and phosphorus 


VITAMINS IN BANANAS IVnIls per Oenee) 

(ntsrfielionsl Sheffnas 

A*7J 95 8-4 In 5 C-57 0-!0 
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Simmonds’ disease warrants reading 
this paper. 

Characterizing this entity as a 
neurosis with psi’Chosowatic mani- 
festations, the authors present twelve 
patients. It is apparent that endocrine 
manifestations appear secondary to 
the starvation which the body under- 
goes. Obsessive, compulsive, anxiety, 
and depressive features are promi- 
nent. 

The physical findings are those 
found in stai-vation, including “emaci- 
ation, dry, scaly shin, cold bluish ex- 
tremities, amenorrhea, atrophic type 
of vaginal smear, subnormal temper- 
ature, slow pulse and low blood 


L' 


I 

A True 
Choleretic 

O 

A Single 
Chemical Entity 

• 

Virtually 

Nontoxic 

o 



pressure. Common personality char- 
acteristics were stubborness, meticu- 
iousness, parsimony, ambitiousness, 
seelusiveness, shyness, dependence on 
others and difficulty in making 
friends. The patients’ own statements 
indicated an avoidance of assuming 
normal sexual relationships. Fre- 
quently excessive interest by a parent 
in the function of the intestinal tract 
had been impressed on the patient in 
early life.” 

The major course of the treatment 
is regulation of regime plus psycho- 
therapy. 

H. H. Lerner, Boston, Mass. 


The finding's of independent and 
unbiased research represent the 
final criterion of the therapeutic 
value of a medicinal preparation. 
During the last 17 years several 
hundred reports in medical joui- 
nals all over the ivorld have es- 
tablished that Decholin (dehydro- 
cholic acid) and Decholin sodium 
offer the physician reliable thera- 
peutic agents for the treatment of 
hepatic and biliary tract disorders. 

Decholin and Decholin sodium have 
proved of value as choleretics in 
the treatment of chronic cholecys- 
titis, hepatitis of toxic origin, non- 
calculous cholangitis, biliary en- 
gorgement, hepatic insufficiency, 
biliary dyskinesia, pre- and post- 
op eratively in biliary tract sur- 
gery, and as diuretics in ascites 
associated with hepatic engorge- 
ment. (Contraindicated only in me- 
chanical obstruction of the bile 
passages) . 


THE AMERICAN PROCTOLOGIC 
SOCIETY 

At its recent meeting in Brooklyn, 
Dr. Martin S. Kleckner, of Allentown, 
Pa., was elected President of tlie So- 
ciety to succeed Dr. Dudley Smith of 
San Francisco. 

The following other officers were 
elected : 

Dr. Martin Marino, Brooklyn, Vice- 
President, 

Dr. Frederick B. Campbell, Kansas 
City, Treasurer, 

Dr. Cecil Gaston, Birmingham, and 
Dr. Walter Fansler, Minneapolis, 
CounciUoTs, 

Dr. Harry E. Bacon, Philadelphia, 
Editor, 

Dr. Curtice Rosser, Dallas, Secre- 
tary. 

The next annual meeting will be 
held in Richmond, Virginia, on June 
9, 10 and 11 , 1940, with Dr. B. H. 
Terrell as Chairman of Arrange- 
ments. 

The following were elected to 
Fellowship; 

Senior Fellows: 

Dr. Alois Bachman Graham, 

Dr. John Lemuel Jelks, 

Dr. Collier Ford Martin. 

Fellows: 

Dr. Robert A. Scarborough, 

Dr. Warren W. Green, 

Dr. Wm. K. McIntyre, 

Dr. Jerrold P. Nesselrod. 

Curtice Rosser, Sec’y. 

Condon, Palmer and Burgess, Alex- 
ander M. 

Clinical Experience with SS to SS 
Per Cent Oxygen in the Treat- 
ment of Abdominal Distention 
and Other Conditions. The New 
Eng. J. of Med., Vol. 221, pp. 
299-302, Ang. 2i, 19S9. 

The use of oxygen in the tieatment 
of abdominal distention is reported in 
a series of forty cases. Twenty-five 
of the patients received definite 
benefit, five questionable benefit, and 
ten were uninfluenced. Cases with 
emphysema all had satisfactory re- 
sults. 

The method is considered life saving 
in severe abdominal distention such 
as is seen in pneumonia, typhoid 
fever, and post-operative peritonitis. 

H. H. Lerner, Boston, Mass. 

McCaNce, r. a., Widdowson, E. M. 
And Verdon-Roe, C. M. 

A Study of English Diets by the 
Individnal Method. III. Preg- 
nant Women at Different Eco- 
nomic Levels. J, Byg., 38(5); 
596-022, 1938. 

Different economic levels did not 
affect the diets of 120 subjects in re- 
spect to the intake of calories, fat 
and carbohydrate, whereas the in- 
takes of protein, animal protein, Ca, 
P, Fe and Vitamin B rose convinc- 
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f GELATINE 


EEEDINGS 



light area represents a day's energy output by a 
test subject during the training period before gela- 
tine feedings were started. Dark area represents 
a day's energy output by the same subject after 
gelatine feedings. In both cases the subject worked 
to the point of exhoustion. 


Muscular Energy Doubled 

By PLAIN KNOX GELATINE (U. S. P.) 

Recent physiological research has confirmed the importance of 
the phosphocreatine phase in muscle contraction in a group of 
male subjects, and has shown that energy output con be increased 
by more than 100% through "concentrated" feedings of plain Knox 
Gelatine (U.S.P.). 

"Proceedings of the Society for Experimental Biology and Medlone", 40: 1$7, 1939. 

Knox Gelatine is high in certain amino acids, which are precur- 
sors of muscular creatine. Thus, by increasing the phosphocreatine 
content of the muscle, Knox Gelatine increases its chemical store 
of potential energy. 

The gelatine tised in this study was plain Knox Gelatine (U.S.P.) 
which assays 85% protein and which should not be confused either 
with inferior grades of gelatine or with sugar-laden dessert pow- 
ders, for these latter products will not achieve the desired effects. 

When you desire pure U.S.P. Gelatine, be sure to specify KNOX. 

Your hospital can get it on order. wri 


EXTRA ENERGY FORMULA 

Empty one envelope o£ Knox Gelatine in a glass three-quarters filled 
with cold water or fruit juice (or half water and half fruit juice). Let the 
liquid absorb the gelatine. Then stir briskly and drink immediately 
before it thickens. Take four bmes a day for two weeks, then reduce 
to two envelopes a day. (May be taken before or after meals). 
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Please send ulerature on 
the use of Knox Gelolme 
!o increase energy. 
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inrfy with income. A rise in spending 
power led to increased consumption 
of milk, fruit, vegetables and meat, 
and to a decreased consumption of 
bread and total cereals. Women taking 
the better diets were, on the average, 
significantly taller and less anaemic 
than those on the poorer diets. A com- 
parison of the diets of the well-to-do 
women with the dietary requirements 
suggested by the League of Nations 
and other authorities suggests that 
the calorie .standard has been set too 
high. The intake of Ca was subopti- 
nial throughout and the diets of the 
poorer women were deficient in many 


respects. — C.M.D. (Courtesy Biol. 
Abst.). • 

Goorley, J. T. and Lee, C. 0. 

A Study of Enteric Coatings. J. 
Am. Phann. Assoc., 2T(S);ST0- 
SSi, 19SS. 

The following materials were used 
in coating capsules: keratin; salol; 
stearic acid; combinations of stearic 
acid with salol, paraffin, wax, ce'resip, 
glyeosterin, laiiric acid, palmitic acid, 
myristic acid; sandarac; shellac; 
collodion; tolu; benzoin; lacquers; 
albuminoids; waxes; formaldehyde- 
gelatin; castor oil; shellac, and alco- 


^MiOClSOliON 

(CRYSTALLINE DEHYDROCHOLIC ACID SQUIBB) 



Best," in a study of biliary disease, found that much of the 
postoperative distress after gall-bladder removal was due to (a) spasm 
of the choledochal sphincter and (b) mechanical obstruction due to 
"remaining stone, raucous plug, inspissated bile, or blood clot.” Both 
conditions resulted in a back pressure of bile throughout the intricate 
duct system within the liver. 

To combat this problem, hydrocholeretics were used as part of a 
course of treatment designed to relax the sphincter area and at the 
same time to increase the bile flow and intraductal bile pressure in 
order to force the passage of the above-mentioned foreign bodies 
through the sphincter. Indicative of the value of the treatment is the 
fact that this regimen was established "as a routine part" of "post- 
operative management of all cases of gall-bladder surgery." 

Procholon, used in proper dosage, not only induces evacuation of 
the gall-bladder, but, by direct stimulation of the hepatic cells, in- 
cre.ases the secretion and flosv of bile from 100 to 200 per cent. 

Procholon is indicated in a variety of gall-bladder and biliary tract 
diseases; in hepatic insufficiency, biliary stasis, cardiac decompensa- 
tion associated with cirrhosis of the liver, and in liver poisoning (espe- 
cially from arsphenamine, phosphorus, and cinchophen) . Usual dosage 
is 1 to 3 tablets 2 to 4 times daily. 

Procholon is available in bottles of 25, 100, and 500 tablets of 3% 
grains (0.25 gram) each. 

’ Ji , RusseJJ: Rocky Mtn . M . J . 36:319 C-’VIay) J939 . 

For literature address the Professional Service 
Department, 745 Fifth Are,, New York, N. V. 

E RjSqjjibb Sons, New'York 

HANUFACTURIHG CHEMISTSTO the medical profession since 1858 , 


hoi mixture. Of these studied, only 
the last-named gave evidence of dis- 
integrating in the intestine within a 
reasonable time and of not being 
damaged by passing through the 
stomach. .. Best results followed ad- 
ministration on an empty stomach 
about ,1 to 2 hours before meals. Suc- 
cessful enteric coatings must possess 
other properties : than, solubility simply 
in alkaline media. Srimll capsules ap- 
pear to pass out of the stomach much 
more unifoi'mly and within a shorter 
pei'iod of time , than do larger 
capsules. — G.M.H. (Courtesy Biol. 
Abst.) . 

Anson, M. L. 

The Estimation of Pepsin, Tryp- 
sin, Papain and Cathepsin with 
Hemoglobin. J. Gen. physiol., 
22(1):79-D1, U fiOS; 1938. 

The procedures were completely de- 
scribed and the activity units defined. 
Directions for constructing a curve 
relating activity units to color .values 
of digestion products were given. — E. 
S. (Courtesy Biol. Abst.). 

Best, C. H. and Ridout, Jessie H. 
Under Nutrition and Liver Fat. 
J. Physiol, 0i(l):i7-6e, J, figs., 
19SS. 

Many expts. on large groups of 
rats indicate that accumulation of fat 
in the liver during fasting is an ex- 
tremely variable phenomenon; under 
the conditions of these expts.,' male 
rats usually do not exhibit an in- 
crease in total liver fat although 
there may be a slight rise in the'%, 
while large female rats usually ex- 
hibit some increase. — T. C. B. (Cour- 
tery Biol. Abst.), 

Franklin, D. J. and Maher-Lougii- 
nan, G. P. 

The "Circular” hlusculaturc of 
the Small Intestine. J. Physiol, 
!>i(3):42S-i2H, 19,3S. 
Experimental evidence is given, 
which supports Carey’s view that 
there is a close spiral arrangement of 
muscular fibres in the small intestine 
of certain spp. The direction of the 
spiral is anti-clockwise, viewed from 
above (stomach end of the inte.stine). 
The physiological implications are 
discussed. — T. C. B. (courtesy of 
Biological Abstracts) . 

Borst, j. G. G. 

The Cause of Hyperchloremia 
and Hyperazotemia in patients 
with Recurrent hlassive Hemor- 
rhage From Peptie Ulcer. Acta 
Med. Scand., 97(1/2) :GS-sS, 193S. 

■ The hyperazotemia following mas- 
sive gastro-intestinal hemorrhage de- 
pends on the increased formation of 
urea from the blood in the bowel. The 
hyperazotemia leads to relative poly- 
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JFhy should you use Agarol ivheti the measure 
you now use seems satisfactoi y? 

. . . Archimatlhaeus was satisfied with euphorbia 
and barley boiled in tvater for the treatment of 
constipation. Magister Fertariiis found nnrobola~ 
num good. 

But times have changed. Experience has wi ought 
the change. And the change came from dissatis- 
faction, ever in search for the better, the more 
effective, the more satisfying. 

Many physicians have found the answer to their 
quest in Agaiol. This good mineral oil and agar 
emulsion loith phenol phthalein softens the intes- 
tinal contents, lubricates the channel of their pas- 
sage and gently stimulates peristaltic activity. It 
combines effectiveness with exceptional palatability. 

JFhy should you tiy Agarol? Because it satis- 
fies the demands of modern medicine for a boivel 
evacuant and a therapeutic measure for the treat- 
ment^^ habitual constipation. Send for a trial 
supply. See how Agarol compares. 

WILLfA^A R. WARNER & COMPANY, INC. 
113 West 18fh Street • New York City 
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Agarol is supplied in bottles of 6, 10 and 16 ounces. 
Adult dose, 1 tablespoonful. Children, 2 teaspoonfuls. 


580 


American Journal of Digestive Diseases 


Delicious Tropical Fruit 

AIDS DIGESTION 

Specialists in digestive diseases know the value of Papaya Melons for 
diet. Papayas possess a papain content of soluble enzymes which be- 
have in the human stomach in a similar manner to animal pepsin. 


PAPAYAS Contain 

1. Proteolytic ferment which decomposes protelds. 

2. Coagulating ferment which acts upon casein of 
milk. 

3. Ferment with power to attack starch. 

4. Clotting ferment similar to pectase. 

5. Ferment with powers of action on fats. 


Order Calawaii Papapas Direct from Hawaii 

Calawaii Papayas are the finest in the world. Until recently govern- 
ment restrictions made it impossible to ship them into the United 
States. Now you can enjoy this “Queen of Tropical Fruits" at the very 
peak of its goodness . . . picked from a tree in Hawaii and whisked 
half way around the world to your door. 

Physicians are invited to write for mote information about this de- 
licious, healthful melon that grows on a tree. Drop a card in the 
mail today . . . There’s no obligation. 

Calawaii PAPAYAS 


TROPICAL PLANTATIONS, INC. 

156 Montgomery St. San Francisco 


diet therapy, 
especially ULCER cases 

. . . PABLUM 

jCAR too often the bland diet prescribed for gastric ulcer, 
•*- colitis, and similar gastrointestinal disorders is a deficient 
diet. Pablum is rich in a wide variety of the accessorj'^ food 
factors and can be fed over long periods of time without 
danger of gastrointestinal irritation. Its fiber content is 
only O.DTo. Yet Pablum contains 37 times more iron than 
does farina and is an excellent source of vitamins B, and G 
(Riboflaidn). Also rich in calcium and phosphorus. 

Requires no cooking. Pablum can be prepared quickly and 
conveniently at the office or shop simply by adding milk or 
cream and salt and sugar to taste. Can also be used in a 
variety of appetizing dishes to .enhance their Adtamin and 
mineral values. Pablum (Mead’s Cereal thoroughly cooked) 
consists of Avheatmeal (farina), oatmeal, commeal, wheat 
embryo, alfalfa, yeast, beef bone, sodium chloride and 
reduced iron. 

Samples and literature sent on request of physicians. 

MEAD JOHNSON & COMPANY 

Evansville, Ind. U. S.-A. 


uria. and the urea concentration (45- 
60 g. per 1) remains maximal until 
the blood volume is restored. If shock 
develops, both diuresis and maximum 
urea concentration fall and the blood 
urea rises further. The urea clearance 
may be the best measure of the se- 
verity of the shock. Post-hemorrhagic 
blood dilution is retarded by high 
diuresis, with a restricted fluid intake, 
by low blood albumin, and capillary 
damage. While post-hemorrhagic di- 
lution is progressing, the kidneys ex- 
crete neither Na nor chlorides; if 
NaCI is given the plasma NaCl in- 
creases above the normal. The re- 
tention of salt and increased excre- 
tion of K form part of a regulating 
mechanism for restoring the normal 
filling of the arterial ' system. — J. F. 
W. (courtesy of Biological Abstracts). 

Patterson, Charles A., Smith, 
Erma and Hale, H. B. 

Food Intake and Gastro-Intesti- 
nal Motility in the Albino Rat 
During Chronic CO Asphyxia. 
Proc. Soc. Exp. Biol, and Med., 
S!>(S):509-511, 1 fig., 19SS. 

Albino rats exposed daily for one 
hour to 0.34 per cent CO consumed 23 
per cent. less food during a period of 
about 2 months than their litter mate 
controls. If treated with CO immedi- 
ately after eating a test meal, peris- 
talsis was inhibited and the ingestion 
time increased about 22 per cent. — 
Authors (courtesy of Biological Ab- 
stracts) . 

Banks, Benjamin M. and Barron, 
Louis E. 

The Phenolphthalcin Tost in the 
Diagnosis of Gastro-Intcstinal 
Disease. The -New Eng. J. of 
Med., Vol. 2S1, pp. 296-299, Aug. 
2U, 1939. 

Fifty-two patients with intrinsic 
lesions of the gastro-intestinal tract 
and a hundred and fifty-one controls 
were examined by a modification of 
the Woldman phcnolphthalein test to 
determine the presence of defects in 
the mucosa of the intestinal tract. 

One fourth of the cases with ali- 
mentary disease failed to give a posi- 
tive test, while one-sixth of the con- 
trol cases gave a false positive. The 
results therefore indicate a wide 
range of error for the test thus limit- 
ing its usefulness. 

H. H. Lerner, Boston, Mass. 

Seymour, W. B., Spies, Tom Douglas 
AND Payne, Warren. 

The Gastric Secretion in Chronic 
Alcoholic Addiction. J, Clin, 
inves., 18(1). -15-18, 3 figs., 1939. 
The gastric secretion in 40 chronic 
alcoholic addicts was studied, hista- 
mine being used as a secretory stimu- 
lant. There was no clinical evidence 
of vitamin deficiency, and no lahora- 
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. . . . The Original Concentrated Vegetable 
Mucilloid made from Plantago Ovata 

KONSYL, by absorbing water and swelling into a soft, bland bulk, 
induces normal peristalic activity in the bowel and sweeps the fecal 
contents with it, without irritation to the most sensi- 
tive gastro-intestinal lining. Thus “purgative colitis” 
is avoided; and by its bulk, KONSY'L assists in con- 
trolling intestinal spasm. 

Because of its viscous and non-liquifying properties, 
KONSYL does not cause leakage from the anus, even 
when taken in large doses. 

Write for clinical test sample' and literature. 

Also manufacturers of L, A. FORMULA containing Lactose, 
Dextrin and Plantago Ovata Concentrate. aj 10.30 

•1:^ S COMPANY 
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Increases the Bulk 
and Moisture of 
the Feces 


Its compound coatings of vegetable gums provide the 
maximum hydration in the intestinal tract. 

KAKA.JEL produces smooth, bland, moisture retaining 
bulk ; that mixes with the food residue, developing soft well 
formed easily evacuated stools. 

Its absoi-ption and retention of moisture develops a 
iubricative, non-irritating bulk that induces normal peris- 
talsis without irritating cathartics. 

KARAJEL, a small smooth granule, is easy to take. 

DOSAGE: One to three teaspoonfuls daily; taken with 
large quantities of water. 

REPRINTS of the Editorial "Aids to Normal Bowel Function” 
"Amcr. J. Din. Dis., March, ISdO; J. A. Bargcn, M.D., will be supplied 
01} roiiucst. 

WELIN-SATER COMPANY - Pasadena, California 


toiy evidence of anemia. The results 
show, an average diminished secretory 
volume and an average diminished 
acidity but the peptic activity of the 
gastric juice was apparently un- 
impaired. Comparison of the inci- 
dence of the achlorhydria with the 
expected normal incidence for the 
various age groups shows a consider- 
able increase of achlorhydria over 
normal. Comparison of the incidence 
of achlorhydria in our series with a 
series of alcoholics with .polyneuritis 
in which histamine was used as a 
secretory stimulant shows that the 
per cent with achlorhydria was much 
higher in the latter group. — tV. Bi S. 
(courtesy of Biological Abstracts). 

Stewakt, H. L. and Cantarow, a. 
Experimental Carbon Tetrach- 
loride Poisoning in the Cat. II. 
The Influence of Ligation of 
Single Bile Ducts. Arch. Path., 
26(6) :1121-11S0, 10,38. 

In adult cats the subcutaneous in- 
jection of cell is followed by the de- 
velopment of characteristic regressive 
and regenerative phenomena in the 
central zones of the hepatic lobules. 
In cats subjected to ligation of single 
hepatic ducts 2 weeks prior to in- 
jection of cell the hepatotoxic effect 
of this poison is distinctly less marked 
than in previously normal animals. 
This difference is strikingly evident 
in both polygonal and Kupffer cells. 
Except at 2 and S days following in- 
jection, the regressive changes are of 
approximately equal severity in ob- 
structed and nonobstructed lobules; 
at those stages the damage is dis- 
tinctly more marked in the latter. 
The morphological differences be- 
tween the 2 groups of animals are 
reflected in the functional activity. 
Abnormalities in bilirubinemia, re- 
tention of bromsulphalein and urobili- 
nuria are less marked in those with 
ligation of single bile ducts than in 
previously normal animals. The 
possible causes of these differences 
are discussed. — A. C. (courtesy of 
Biological Abstracts). 

Meulengracht, E. 

Histologic Ini’cstigation Into the 
Pgloric Gland Organ in Per- 
nicious Anemia. A«i. J. Med; Sci., 
107(2) :201-2U, 6 figs., 1030. 

In earlier works by the author it 
was shown that the antianemic factor 
of the stomach (Castle’s intrinsic 
factor) must be secreted by the 
pyloric glands and the histologically 
indentical Brunner’s glands. Now 
stomach and duodenum from 8 perni- 
cious anemia patients have been sub- 
jected to a histologic investigation. 
Gastritis changes in the fundus 
portion with atrophy of the glands 
and disappearance of parietal and 




. . . from the Laboratories 
which originated WGtiTE’S COD LIVER OIL CONCENTRATE 


Here ai’e pi'oducts of the same in- 
tegrity, efficacy and ethical character that 
you have found typical of M^hite’s Vitamin 
A and D products. White’s Vitamin B pi'o- 
ducts contain definite amounts of Thiamin 
and Riboflavin. In addition, however, all 
the other B Complex factors are present. 
Further, you will doubtless appreciate the 
fact that the B Complex is available in 
both Liquid and Tablet form. 

Your patient, too, will welcome the 
pleasing flavor, convenience and economy 
of these potent members of the important 
vitamin B Group. 

Your preferred pharmacy is now pre- 
pared to fill prescriptions for White’s 
Vitamin B products, or can immediately 
pi'ocure these products for you: 

VITAMIN B 

COMPLEX CONCENTRATE LIQUID 

Pleasantly flavored. 6 drops, or one-tenth 
of a cc. contain not less than 50 Inter- 
national Units of B, (Thiamin) ; not less 
than 10 Sherman Bourquin Units of G 
(Riboflavin). Also, significant amounts of 
all other natural B complex factors. 

Available in bottles (with droppers) of 
5 cc. and 25 cc. 

VITAMIN B 

COMPLEX CONCENTRATE TABLETS 

Each tablet contains not less than 50 
International Units of B, (Thiamin) ; not 
less than 15 Sherman Bourquin Units of 


G (Riboflavin). Also, significant amounts 
of all other natural B complex factoi's. 

Available in bottles of 100 and 240 
tablets. 

THIAMIN CHLORIDE 

(VITAMIN El HYDROCHLORIDE 1 MGM.) 
Each tablet contains not less than 300 
International Units of vitamin B,. 

Available in bottles of 40 and 100 
tablets. 

VITAMIN A*B.D 
CAPSULES 

Each capsule contains not less than 9,360 
U.S.P. units of vitamin A; 936 U.S.P. 
units of vitamin D; 27 International units 
of vitamin B, (Thiamin); 10 Sherman 
Bourquin units of vitamin (j (Riboflavin), 
and, in addition, significant amounts of all 
other natural B Complex factors. In both 
vitamin A and D content each capsule is 
equivalent to not less than 3 teaspoonfuls 
of cod liver oil meeting U.S.P. Minimum 
Standards. 

Available in sanitaped packages of 24, 
bottles of 100. 

• 

These products are ethically promoted 
— not advertised to the laity. 



LABORATORIES, INC. 

Newark • New Jersey 
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HIGH QUALITY 


AFAXIN*~Vitamtn A 

Highly concentrated and purified preparation of vitamin A. Supplied in capsules 
containing 10,000 U.S.P. units in oil. Prepared by a process of molecular distilla- 
tion which removes certain fatty acids and products of rancidity believed to be 
largely responsible for the objectionable taste and odor of fish oil. 

BETAXIN*~Vitamin 

Synthetic crystalline vitamin Bi hydrochloride (thiamin chloride). In tablets of 
various sizes, ampules and elixir form. Each 1 mg. is equivalent to 333 interna- 
tional units; each fluidounce of elixir contains S mg. (0.62S mg. per teaspoonful). 

BET APLEXIN*— Vitamin B Complex 

Palatable, easy flowing preparation of the vitamin B complex, derived from cereals 
and fortified with synthetic ciystalline vitamin Bi (thiamin chloride) and vitamin 
Bj (G, riboflavin). Supplied in bottles of 4 fluidounces. Each fluidrachm repre- 
sents 0.375 mg. (125 international units) of vitamin B, hydrochloride; 100 gammas 
(40 Bourquin-Sherman units) of vitamin Bj; 200 gammas of vitamin B^; filtrate 
factor value 54 (Jukes-Lepkovsky); also a good source of pellagra preventive 
factor and other factors of vitamin B complex. 

BECET AX*— Vitamins B, fif C 

Crystalline vitamins Bi and C. Supplied in tablets each containing 0.3 mg. (100 
international units) of vitamin Bi hydrochloride and 12.5 mg. (250 international 
units) of vitamin C. 

CANTAXIN*— Vitamin C 

Synthetic, crystalline vitamin C (ascorbic acid). Supplied in citrus flavored tablets 
of 25 mg. and ampules of 100 mg. Each milligram represents 20 international units. 

DRISDOL* in Propylene Glycol — Vitamin D 

Crystalline vitamin Di from ergosterol in highly refined, well tolerated vehicle. 
Supplied in bottles containing 5 cc. and 50 cc. tvith special dropper delivering 
250 U.S.P. vitamin D- units per drop. 

DRISDOL* with Vitamin A Capsules — Vitamins A & D 

Crystalline vitamin D- from ergosterol with highly concentrated and purified 
vitamin A. Supplied in capsules containing 1000 U.S.P. units of vitamin Ds and 
10,000 U.S.P. units of vitamin A in oil. 

POLYTAXIN* — Quintet of Pure Vitamins 

A combination of pure crystalline vitamins Bi, B-, C and D- with highly purified 
vitamin A. Each capsule contains 10,000 U.S.P. units of vitamin A; 150 inter- 
national units (0.45 mg.) of crystalline vitamin Bi hydrochloride; 20_Bourquin- 
Sherman units (50 gammas) of crystalline yitainin B,; 500 international units 
(25 mg.) of crj’-stalTine vitamin C (ascorbic acid); and 1000 U.S.P. units of 
crystalline vitamin D,. 

•TradTrnark Reg. U. S. Pat. Off. & Canada. 

Samples and literature on request. 

WINTHROP CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 

NEW YORK, N. Y. WINDSOR, ONT. 

Factories : Rensselaer, N. Y. — Windsor, Ont. 
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CHEVALIER JACKSON 
ESOPHAGOSCOPES 
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Pilling-Made Equipment Used by the Staff of the 
Chevalier Jackson Clinics 

Thr-t' uuihcniic mt^dids are exact dupHcates of these made by us for and used by the various 
Chevalier Jarkaim CiinK-.-* in Philadelphia, All made under our one roof and supervision, 
Hi'iinnL' {iropor inU*rfunt‘tM*ninfr of separate instruments. 



Miller-Abbott Double Lumen Tube 

For Small Intestinal Intubation 

As used by T. Grier Miller, M.D.. W. Osier Abbott. M.D.- Price $7.S0 


also make the Abbott-Rawson Double Barrelled 
Gastro-Enterostomy Tube 

Iv Jhtrrvl'eti Gastro-EiUcrostcmy Tube ( Abbolt-R' wson) P9I48 U desjtrned Tor the 
■peraMve care tif malnourished patients subjected to any form of operative procedure 
.nur-tnv the tomneh tn the .mall intestine 

i»t>e »- tt> cun&tfuc'ted that a sinttle lumened section leads up from the “bucket” (bucket 
torhnp silver! at the tip for 30 cm. at thi« point. A second and laruer lumen begins 
«ntjnue« thrtiuw'hout the remaining length of the tube. 

Price $6.50 

GEORGE P. PILLING & SON CO., Arch and 23rd Streets. Philadelphia, Pa. 
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by inflammatory cells were present 
together with development o£ atypical 
epithelium with limited penetration 
into the deeper gastric wall and blood 
vessels. Although histologic .studies 
reveal certain features that are some- 
what suggestive of malignant growth, 
there are contradictory criteria, such 
as the symmetrical development of 
the process and the absence of metas- 
tases, unlimited local spread, exten- 
sive ulceration and destruction. — 
Authors (courtesy of Biological Ab- 
stracts). 

Heslop, T. S. -■ 

The Hypothalamus and Gaslric 
Motility. Quart. J. Exp. Physiol., 
28(i):SS5-SiO, i figs., JSS8. 

The hypothalamus was stimulated 
using Souttar machine for localization 
and Thyratron valve stimulator. 
Gastric motilitj' was recorded, by 
X-ray, Stimulation of supra-optic 
group of nuclei caused marked in- 
crease in rate and depth of peristalsis, 
tonic contraction of pyloric antrum 
and a very rapid passage of the 
barium paste into the intestine. Stimu- 
lation of maminillary group caused a 
momentary relaxation of the pyloric 
antrum only. Experiments were all 
carried out on 2% kgm. female cats. 
— T, S. H. (courtesy of Biological 
Abstracts) . 



In Treating Constipation, 

This is What 9 Physicians 
Out of 10 Would Say ... 

.New hahils of elimin.ition. new dietary 
h.ihits are the basis of most successful 
tre,ilmem. Hoiecver. in aiding in the 
re-estali!i-hnient of such habits, a bland 
pure mineral oil may often he most 
helpful. And now, in light of recent 
studies upon the effects of Vitamin B-1 
in the gastro-intcstinal tract, this im- 
portant food factor may he an essential 
in restoring normal tomis to the ncuro- 
miiseiitar mcclmnism of the intestines. 


Both of These Important Aids 
are Present in Vita Nujol! 

VITA NUJOL is a pleasant tasting 
mineral oil emulsion with pure crystal- 
line Vitamin B-1 added. The concen- 
tration of the vitamin is such that the 
recommended average dose of Vita 
Nujol contains the average mainte- 
nance requirements for an adult (400 
International Units). 

VITA NUJOL will be found to be 
helpful not only in the treatment of 


constipation, but trherever Vitamin 
B-1 deficiency may he a factor. This in- 
cludes such conditions as loss of appe- 
tite, the toxemias of pregnancy and 
chronic alcoholism, gastric and duo- 
dena! ulcers, and many otlier common 
syndromes, 

• * • 

A postal card brings you free sam- 
ples and descriptive literature. Stanco 
Incorporated, 1 Park 
Are., New York, N.Y. 

VITA Nu iol 
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Cour. td39, Stsneo Inc. 






THE 

OBSTINATE 

CASE 


T^OR those cases of constipation that resist the mild 
-L stimulation of Mucilose alone, such as are en- 
countered in senility and in pregnancy, regulation 
can he accomplished with the most recent develop- 
ment in this field — 



MUCILOSE GRANULES with KASAGRA 


Containing approximately 55% Mucilose and 
Ai)% dextrose, with 4 minims of Kasagra to 
tlie teaspoonful, provides bland, smooth hulk 
and lubrication in addition to gentle laxative 
action. The active factors are: 

1. AAuciloSG — a hemicellulose obtained 
from Plantago loeflingii. ^'ell recognized in 
constipation and colitis management for its 
remarkable ability to swell in the presence of 
liquid and form a mucilaginous, bulky mass, 
■which lubricates the mucosa without leak- 
age, and eases natural elimination. 


2. Kasag**^ — ^ Steams development. 
Each minim of Kasagra represents the gentle 
tonic laxative properties of one grain of cas- 
cara sagrada bark. 

DOSE: one to two teaspoonfuls, followed by 
copious water. 


Mucilose Available in Three Forms 

Mucilose Granules ivith Kasagra, 4 oz. bottles 
Mucilose Flakes, 4 oz. and 16 oz. bottles 
Mucilose Granules, 4 oz. and 16 oz. bottles 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

New York Kansas City San Francisco 

Windsor, Ontario Sydney, Australia 


Frederick Steariss & Compaky Dept. D.D. lO 

Detroit, Michigan 

Please send me a supply of Mucilose Granules with Kasagra for clinical te,t. 


Aume M.D. 

Address 

City State 
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GASTRON . . . 

The Acid-Aqueous Extract of 
the entire stomach mucous membrane 
including: the pyloric 

This highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency: helpful in protective preven- 
tive measures against anemia. 

In the progress of clinical research and 
trial GASTRON has proved of con- 
stantly increasing service and repute. 
GASTRON is pleasant to take and 
practicable for systematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 


Kellogg’s 

ALL-BRAN 

provides iron and 
Vitamin Bi as well as 
Laxative 
Bulk 

Made by Kelloi^'s in Battle Creek 
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■ A NATURAL 


■ laxatIT'e 


■ cerEal 
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intubation Studies of the Human Small intestine: 

XVII. The Effect of Atrop ine and Belladonna on the Motor Activity 
of the Small intestine and Colon* 

By 

KENDALL A. ELSOM, M.D. 
and 

3. L. DROSSNER, M.D.f 


I N spite of the weiJ established pharmacologic obser- 
vation that atropine depresses the motor function 
of the bowel its clinical use for that purpose has often 
been disappointing. We have consequently taken ad- 
vantage of the technique of intestinal intubation, as 
developed in this clinic (1), and as previously em- • 
ployed by Abbott and Pendergrass (2) in a study of 
morphine, to determine objectively the effects of 
atropine and belladonna on the motor functions of the 
small intestine and colon of man. Both drugs produced 
a marked and lasting decrease in tone and motor 
activity of whatever portion of the tract was studied. 

METHODS AND SUBJECTS 
As previously described (2) the apparatus was intro- 
duced under fluoroscopic guidance to any desired 
portion of the tract. The balloon was then inflated 
with appro.ximately 40 cc. of air under 10-12 cm. of 
water pressure and connected with a spirometer type 
of volume recorder which activated a writing lever. 

In some instances a suspension of barium was intro- 
duced to permit simultaneous fluoroscopic obseiwation 
of the calibre and motor activity of the bowel immedi- 
ately proximal or distal to the inflated balloon. The 
method employed in these e.xperiments has limitations 
discussed by Abbott (2) . If the balloon enters a con- 
stricted portion of the gut, or is impinged upon by a 
bolus of intestinal contents the writing lever may indi- 
cate an increase in tone which is fictitious. Simultane- 
ous fluoroscopic study usually discloses the fact, how- 
ever, and therefore serves as a control of this part of 
the method. No technical errors now recognized pro- 
duce an apparent fall in tone. 

Except for 3 individuals who had abnormalities con- 
sidered suitable for study all the subjects were with- 
out demonstrable gastro-intestinal disease. Two of the 
three showed small intestinal hypermotility and hyper- 
tonicity by roentgen examination and a third had 
ulcerative colitis for which an ileostomy had been per- 
formed. This latter subject provided an opportunity 
for simultaneous intubation through the ileostomy 
opening of the terminal ileum and the colon. In all 
subjects control tracings of intestinal activit.v were 
obtained before atropine sulphate was injected hypo- 
dermically. In a few instances atropine or belladonna 
was administered orally. 

ACTION ON THE DUODENUM 
Eight observations were made on 5 subjects. The 
control tracings from the norma] duodenum have two 

■^From the Gastro-IntcstinaJ Section (Kinsey-Thomas Foundation) of 
the Medical Clinic, Hospital of the University of Pennsylvania. 
Presented in abstract before the forty-second annual meetinff of the 
American Gastro-Enterolocrical Association, Atlantic City, May 3, 
1939. 

tSmith, Kline and French Fellow in Gastro-Entoroloey. 


chief characteristics: The intestinal tone is high and 
the motor activity is great. Two types of waves are 
recorded as a rule, large peristaltic waves occurring 
every minute or two and lasting approximately a 
minute, on which are superimposed frequent small 
undulations produced by rhythmical contractions. 

Administration of atropine sulphate was followed 
(Fig. 1) in 10 to 15 minutes by a gz'adual fall in intra- 
duodenal tone. The large peristaltic contractions were 
altered simultaneously, often becoming more pro- 
nounced as the tone decreased, then gradually di- 
minishing in size and frequency and ultimately dis- 
appearing. The small rhythmical waves were decreased 
in size though usually not in frequency. This effect 
of atropine was fully developed within 20 minutes 



— ' — ' — ' — ' — ‘ — ' — ' — ' — ‘ — ' — ‘ — ■ — I — I — 1 — i — I I • • 

Pig. 1. The effect of atropine on the duodenum. In this 
and the follo^ving figures the upper horizontal line repre- 
sents the position of the witing lever when the balloon is 
empty, the base line its position when the balloon contains 
40 cc. of air. Time in minutes. 

after the injection, and lasted for 1 to 2 hours. Re- 
covery w'as gradual, with first an increase in size of 
the small undulations, then the appearance of peris- 
taltic waves and finally an increase in tone. 

ACTION ON THE JEJUNUM AND ILEUM 
The results of 6 experiments on the jejunum and 3 
on the ileum are here considered together since the 
tracings obtained from these portions of the bowel are 
similar to each other and rather diffez’ent from those 
obtained from the duodenum. In the control tracings 
taken from these portions of the bowel the high tonus 
and the marked motor activity which characterize the 
duodenum diminish progressively, as the balloon de- 
scends into the more distal segments of the small 
bowel. The large, relatively infrequent peristaltic 
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Fir. 2. The cfTect of atropine on the jejunum. 


waves characteristic of the duodenum are inconspieu- 
ou.s in tracinjt.s from the jejunum. The small, rhythmic 
undulations are often the only evidence of motor ac- 
tivity. The effects on the jejunum and ileum produced 
by atropine were perhaps less striking than those on 
tiie duodenum but were no less definite. Fig. 2 shows 
a repre.sentative tracing obtained from the upper 
jejunum of a normal subject. The first detectable 
effect was a moderate decrease in intestinal tone. The 
ctiaractei' of the waves then gradually changed. The 
larger peristaltic waves decreased and ultimately 
di.sappeared, while the rhythmical contractions became 
.smaller, but increased in frequency. The effect of 
atroidne on the ileum in normal subject is seen in Fig. 
:t in tbi.s instance a suspension of barium had been 
introduced pro.vimal to the inflated balloon. This 
procedure altered the type of control record normally 
obtained from thi.s section of the gut. Large con- 





Fig. 3. The effect of atropine on the ileum. 

ti-iiction waves on which small undulations were super- 
imposed occurred every 1 or 2 minutes and lasted ap- 
proximately 1 minute. The effect of atropine is clearly 
apparent. Ten minutes after its injection the tracing 
was a straight line, except for small, rapid rhythmical 
waves. 

Fig. 4 shows a tracing from the jejunum of a 
patient, (JIrs. E. R.) whose case historj’ is summar- 
ized below. It is abnormal in two respects; the tonus 
is higher than that customarily found in the jejunum, 
and the motor activity, with fairly large peristaltic 
waves, is unusually great. The effect of atropine (0.6 
mg.) was striking. A decrease in tonus occurred 
within 10 minutes after the injection while the peris- 
taltic waves were as large or larger than those in the 
control period. Within 20 minutes after the injection, 
the peristaltic waves were absent and the small undu- 







Fig. 4. The effect of atropine on the jejunum of a 
subject with small intestinal hypermotility and hyper- 
tonicity. 











Fig. 5. The effect on the duodenum of atropine ad- 
ministered orally. 


lations were greatly decreased in size. Seventy-five 
minutes after the injection the latter waves had in- 
creased in prominence, but peristalsis was still absent 
and the tonus was greatly diminished, 

ACTION ON THE COLON 
Four obseiwations were made. In 2 normal subjects 
the effects were only slight, consisting in a decrease 
in tone and reduction in motor activity. In these tyvo 
instances the colon was relatively inactive during the 
control period and interpretation of the effects of 
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Fig. 6. The effect on the jejunum of Tr, Belladonna 
administered orally. 


atropine was difficult. In the subject with ulcerative 
colitis the contractions of the colon were abnormally 
frequent and here the anti-spasmodic action, of 
atropine was clearly apparent. Fig. 7 shows the i-ecoi'd 
obtained from a patient with partial obstruction in 
the sigmoid region. The control tracing, obtained 
from the cecum, records frequent large contraction 
waves which e.\pelled most of the air from the balloon. 
No such waves appeared after the administration of 



Fig. 7. The effect of atropine on the colon of a subject 
with partial colonic obstruction. 
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atropine (0.4 mg.) and the tonus was definitely di- 
minished. 

EFFECTS OF ORAL ADMINISTRATION 
Atropine sulphate (Fig. 5) and tincture of bella- 
donna (Fig. 6) orally administered produced effects 
qualitatively similar to those ah-eady described for 
hypodermic injection. The effects were slower in onset, 
appearing as late as 30 minutes after administration 
of the drug, and were less marked and less prolonged 
than from a similar dose administered subcutaneously. 

DURATION OF ACTION 
The decrease in the peristaltic and rhythmical con- 
tractions produced by 0.4 to 0.6 mgm. of atropine 
sulphate persisted as a rule for 1)4 to 2 hours, with 
gradual return to normal. The effect on intestinal tone 
was more lasting. In Fig. G for example, the tone was 
still deereased 2 hours after administration of the 
drug although the contraction waves had returned to 
their normal size. Because of lack of time most of 
the observations had to be discontinued while the tone 
was still abnormally low. 

THE EFFECT OF ATROPINE ON SMALL 
INTESTINAL MOTILITY 
The marked decrease in motor activity observed in 
all portions of the intestine after atropine prompted a 
study of the rate of passage of the usual barium meal 
through the small bowel. If is generally agreed that 
atropine delays gastric emptying (3). Since the rate 
at which barium leaves the stomach in part deter- 
mines the speed of its propulsion through the small 
intestine, the factor of gastric emptying was elimi- 
nated as follows: A normal subject was intubated with 
a Rehfuss tube, the tip of which was observed to lie 


Table I 

Small intestinal motility before and after the injection 
of 0.1) mgm. of atropine snlphate 


Hours After 
Introduction 
of Barium 
Into 

Duodenum 

The Position of 1 

Without Atropine 2/18 '39 ; 

[he Barium Meal 

With Atropine 2/25/39 

U 

Chiefly in the upper 
jejunum. 

Entire meal in first few 
inches of jejunum. 

1 

I In ileal loops situated in 
pelvis and richt lower ab- 
; dominal quadrant. 

Entire meal in duodenum 
and first two jejunal 
loops. 


Position of head of column 
not materially chanjred, 
most of the barium in 
mid-jejunum. 

Head of the meal in distal 
jejunum. Most of barium 
in proximal jejunum. 

2 

No appreciable chanRe in 
past half hour. i 

No appreciable ehanirc in 
the past half hour. 

2?i 

Head of meal at hepatic 
flexure of colon. Most of 
barium in terminal ileum. 
Obser\'ations discontinued. 

No apprecirble chanKe. 

3 


No appreciable chanKe. 

4 


Most of barium in proxi- 
mal loops of ileum, none 
in loops situated in pelvis. 

5 


All of the barium now in 
the lower ileum, head of 
column just enterins 
terminal ileum. 



Head of column has just 
reached the cecum. 


in the third portion of the duodenum. In an effort to 
simulate conditions of normal gastric emptying 175 
cc. of a barium suspension \vere introduced into the 
duodenum in 7 divided doses of 25 cc. each, injected at 
15 minute intervals. The rate of passage of the meal 
was carefully determined by frequent fluoroscopic ex- 
aminations. One week later the procedure was re- 
peated under identical conditions except that atropine 
sulphate (0.4 mgm.) was injected subcutaneously 10 
minutes before the introduction of. the barium, and 0.2 
mgm. w'as injected 1 hour and 45 minutes following it. 
Table I indicates the obseiwed differences in motility. 
The following observation of the effect of atropine in 
a patient with abnormally rapid small intestinal mo- 
tility appears to be of pi'actical value: 

E. R. (No. 39-37, 955) a white woman, aged 50, com- 
plained of diarrhea of 12 years duration. She passed from 
5 to 10 stools daily. Flatulence and mild abdominal pain 
often preceded the passage of the stools, which were liquid 
or semi-solid. Tenesmus was marked. She was a chronic 
invalid because of marked asthenia. 

Physical examination was negative. Hemoglobin was 
74 per cent (Sahli). Extensive laboi'atory tests were 
negative. Proctoscopic examination and repeated stool ex- 
aminations revealed nothing of significance. 

Gastro-intestinal roentgen examination disclosed a 
hypertonic small intestinal pattern -with marked hyper- 
motility. At a second examination 3 days later, atropine 
sulphate (0.4 mgm.) was administered hypodermically 7 
minutes before the barium was swallowed, and the dose 
repeated in 2 hours. The resulting delay in gastric empty- 
ing time, the decreased small intestinal motility and the 
altered pattern are illustrated in Fig. 8. 

Twenty drops of tincture of belladonna were adminis- 
tered therapeutically 3 times daily. The diarrhea immedi- 
ately ceased, one or two formed stools being passed daily, 
and she stated that she had not felt so well for 10 years. 
For a two day period, when she was unable to obtain the 
drug, the diarrhea reappeared, only to disappear when 
medication was resumed. 

DISCUSSION 

The effects produced by atropine in the human small 
intestine and colon are definite. Under the conditions 
of our experiments the tone is lessened, the muscular 
contractions are diminished, and, as a result, intesti- 
nal motility is decreased. The results were uniform 
and dependable. In 21 observations the action was 
marked in 14, moderate in 8, slight in 1, and absent 
in only 1. These results are in general agreement with 
evidence derived from the small intestine of animals 
(4), and the stomach (5, G) and colon (7) of man. 

The statement of Cushny (8) that “small (thera- 
peutic) doses of atropine appear to arrest only certain 
abnormal violent forms of contraction” has not been 
borne out in our experiments on man, since both ab- 
normal contractions and those observed in the normal 
bowel were equally affected. The statement of Bastedo 
(9) that “in doses usually employed by mouth or per- 
missible for any continued treatment, atropine and 
belladonna are practically without effect on the secre- 
tory and motor functions of the stomach” cannot be 
applied to the small intestine and colon. 

While it is true that a balloon occluding the bowel 
creates an abnormal situation it is impossible to say 
whether it reproduces any observed clinical disturb- 
ances. This uncertainty, however, does not, in our 
opinion, invalidate the general conclusion that the ob- 
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served doerease in both tone and muscular activity of 
the intestinal tract produced by doses of atropine 
wliicli are veil tolerated can properly be expected to 
produce useful results. 

CONCLUSIONS 

Atropine .sulphate and tincture of belladonna have 
been administered to normal subjects and patients 


with gastro-intestinal disease and their effects on the 
small intestine and colon studied by means of intesti- 
nal intubation combined with fluoroscopy. 

In therapeutic doses they produce definite and pro- 
longed effects on the small bowel and colon consisting 
of a marked decrease in tone and in peristaltic activity' 
and of a less striking effect on rhythmical contrac- 
tions. 
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Pig. 1. The effect of pitressin on the duodenum of a 
normal subject. In this and the following figures the upper 
horizontal line represents the position of the writing lever 
when the balloon is empty, the base line its position when 
the balloon contains 40 cc. of air. Time in minutes. 

portion of the intestinal tract of a balloon from which 
pressure changes may be recorded. A barium sus- 
pension introduced through the tube allows fluoro- 
scopic observation of the bowel adjacent to the balloon. 
These two procedures complement each other, and 
with certain recognized limitations (1 ) constitute in 
our opinion a satisfactory method of study. 

The subjects were without significant gasti’o-intesti- 
nal disease, except for one rvith ulcerative colitis in 
whom an ileostomy had been performed. In this 
.subject the colon and terminal ileum were simultane- 
ou.sly intubated through the ileostomy opening. After 
suitable control obseiwations the effects of pitressin or 
amphetamine were studied following hypodermic ad- 
ministration. 

I. PITRESSIN 
Effect on the Duodenum 

The administration of 0.5 to 1.0 cc. of pitressin was 
followed in 2 to 6 minutes by a brief but marked 
spasm of the duodenum in 4 of 5 subjects. (Fig. 1). 
At this time fluoroscopic examination revealed a pro- 
nounced diminution in calibre of the duodenum which 
lasted 5 to 10 minutes and was accompanied by nausea 
and epigastric discomfort. Following this period of 
contraction rela.xation of the duodenum occurred and 
persisted for 10 to 20 minutes; simultaneously duo- 



Fig. 2. The effect of piti-cssin on the ileum of a normal 
subject. 


denal tone and peristalsis were reduced, and the sub- 
jective discomfort present during the period of con- 
traction disappeared. The predominant effect of pitres- 
sin on the duodenum was, therefore, one of relaxation, 
since the initial period of contraction tvas relatively 
brief. 

Effect on the Jejunum 

The effect of pitressin on the jejunum was less 
definite than on other portions of the bowel. In none 
of 4 obseiwations did 0.5 to 1.0 cc. of the drug pro- 
duce striking results. Jejunal tone usually decreased 
slightly while peristalsis was increased. The small 
i-hj-thmical waves consistently disappeared. 

Effect on the Ileum 

The administration of pitressin was followed by in- 
creased motor activity of the ileum in 12 observations 


on 8 subjects. The evidence of this was of 5 types: 
(1) The pressure tracings often showed an increase 
in tone followed by the development of large peris- 
taltic waves. (Fig. 2). (2) Fluoroscopic obseiwation 
revealed hyperperistalsis, with rapid movement of 
barium from the terminal ileum into the cecum. This 
sometimes resulted from a peristaltic rush obseiwed 
in the lower 18 inches of the ileum. The barium, in a 
continuous column before the administration of pitres- 
sin, w'as often divided into discrete segments, sepa- 
rated by narrow bands of contracted bowel. Peristaltic 
movement of the small bowel was visibly increased in 
most instances. (3) The tip of the tube, under the 
control conditions of our experiments, usually re- 
mained stationary once observations had begun. In 
several instances it advanced considerably during the 


ILtUU 



Fig. 3. Simultaneous tracings from the ileum and colon 
of a subject with an ileostomy for ulcerative colitis. The 
effect of pitressin. 


action of pitressin. In one subject the forward ad- 
vance of the tube had been stopped prior to giving 
pitressin by an acute kink of the ileum. After ad- 
ministration of the drug the tube traversed the angu- 
lation of the bowel without further delay. (4) In the 
subject with an ileostomy pitressin regularly in- 
creased the observable muscular activity of the ex- 
posed loop of ileum. (5) The amount and frequency 
of discharge of ileal contents in this subject were 
augmented after administration of the drug. 

The activity of the ileum was modified by contrac- 
tions of the colon produced by pitressin. Fig. 3 shows 
a record obtained by simultaneous intubation through 
an ileostomy of the terminal ileum and the colon. The 
first effect of the drug on the ileum was an increase in 
tone. During two spasmodic contractions of the colon 
the ileum was quiescent. This was evident both in 
the tracing and in the exposed bow’el. As the colon 
rela.xed increased ileal activity was resumed. 

This reciprocal activity has also been observed 
fluoroscopically in normal individuals given pitressin. 
In one subject, with the tube in the terminal ileum, 
the outline of the gas-filled cecum was clearly visible. 
Following the administration of the drug rapid move- 
ment of barium through the terminal ileum occurred. 
The cecum and ascending colon dilated and remained 
quiescent during this' period. The colon then con- 
tracted and the ileum became entirely inactive. 

Fig, 4. The effect of pitressin on the ileum of a normal 
subject. 

We have occasionally observed an effect on the ileum 
somewhat similar to that described in animals (4). 
(Fig. 4). Pitressin produced an initial increase in 
tone and an alteration in the character of the recorded 
waves. Rhjffhmical contractions disappeared, and large 
peristaltic waves occurred everj' 1 to 3 minutes. Be- 
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tween contractions the tone of the 'ileum was much 
below that in the control period but at the height of 
the contractions it far exceeded normal. 




Fig. 5. The effect of pitressin on the colon of a normal 
subject. ^ 

Effect on'the Colon 

The effect on the colon consisted uniformly of an 
increase in muscular activity, amounting at times to 
intense spasm. Seven observations were made in 5 
subjects. A representative tracing (Fig. 6) shows the 
abrupt onset of a series of contractions interrupted 
by brief periods of incomplete relaxation. Fluoroscopic 
obseiwations made simultaneously were as follows: 


pact, assumed a zeppelin-like shape and began a slow 
steady advance through the transverse colon and 
around the splenic flexure. After a momentary ai-rest 
coinciding with a period of relaxation indicated in 
the tracing, the barium column and tube progressed 
through the sigmoid colon to the rectum. 

Fig. 6 shows in another subject the appearance of 
a segment of the descending colon before the adminis- 
tration of pitressin and during a contraction which 
followed its injection. The decrease in calibre and 
the loss of haustral markings of the colon and the in- 
creased compactness of the barium column are evi- 
dence of the intense contraction which was simultane- 
ously recorded. 

COMMENT 

The action on the gastro-intestinal tract of pos- 
terior pituitary derivatives varies with the species 
tested and the conditions of the experiment. The 
literature on the subject up to 1929 is well reviewed 



A B 

Fig. 0. Roentgenograms of a portion of the descending colon of a normal subject. (A) before 
pitressin, (B) after pitressin. Note that the tip of the tube and the balloon in (A) are at the splenic 
flexure. In (B) the tip of the tube has advanced and air has been forced from the balloon. Haustral 
markings are obliterated and the baiium column is compact. 


Barium outlined the entire ascending colon tvhich 
prior to the administi’ation of pitressin was of normal 
calibre and presented prominent haustral markings. 
During the control period no change was observed in 
the size of the balloon, which was situated in the as- 
cending colon, or in the contour of the barium column. 
One-half cc. of pitressin was given without discern- 
ible effect in 10 minutes. After administration of an 
additional 0.5 cc. the outline of the ascending colon 
suddenly became smooth, the calibre decreased, the 
haustral markings were lost and air was forced from 
the balloon. At this point the first contraction was 
recorded on the tracing and the subject complained of 
“gas pains.” The barium column became more com- 


by Gruber and Robinson (4) and the rather confused 
status of the question is evident. Obseiwations on the 
human published in the last decade, however, are in 
general agreement that augmentation of intestinal 
and colonic motor activity is produced by posterior 
pituitaiy preparations (5, 8). Their use in post-oper- 
ative distention, and in eliminating gas from the 
bowel to permit proper roentgen visualization depends 
upon increased muscular contraction. Our observations 
have demonstrated a consistent increase in motor ac- 
tivity in the entire intestinal tract, with the two 
following qualifications; In the duodenum the pro- 
longed after-relaxation which followed the initial con- 
traction constituted the most characteristic effect of 
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pitressin. In the ileum the tone was sometimes de- 
creased although peristaltic activity was augmented. 
However, the end result of the observed changes was 
invariably an increase in the forward propulsion of 
the intestinal contents. 



Fig. 7. The effect of amphetamine (benzedrine) sulphate 
on the duodenum of a normal subject. 

11. AMPHETAMINE (BENZEDRINE) 
SULPHATE 

Amphetamine (benzedrine) sulphate*, 0.015 to 
0.020, was given to 18 subjects, a total of 21 obser- 
vations being made on different portions of the 
normal intestinal tract. (Figs. 7, 8 and 9). Simul- 
taneous tracings from the colon and ileum were ob- 
tained from the .subject with an ileostomy. (Fig. 10). 
The re.sults may be summarized as follows : In 12 ex- 
periments (57 per cent) no detectable changes were 
observed. In 9 observations (43 per cent) a reduction 
in tone and motor activity occurred. These changes 
were observed quite consistently in the ileum, but only 
ijTegularly in the duodenum, jejunum and colon. The 
effects qualitatively resembled those produced by 
atropine (2) but were as a rule of shorter duration 
and less regular in occurrence. This irregularity \vas 
not altogether due to individual susceptibility to the 
drug, since in one subject a striking effect was ob- 


zation. However, the clinical usefulness of the drug 
in various disease states of the gastro-ir.testinal tract 
is not a matter of general agreement (15). The in- 
constancy of its action which we have encountered 
constitutes a limitation, but when its effects are pro- 
duced they are of potentially beneficial nature. 

■ SUMMARY 

The method of intestinal intubation has been em- 
ployed in a study of the action of pitressin and of 
amphetamine (benzedrine) sulphate on the human 
small intestine and colon. Pitressin produced an in- 
crease in motor activity of the intestinal tract. Usu- 
ally both tone and peristaltic activity w'ere augmented ; 
in some instances, however, the peristaltic increase 
was associated W’ith a decrease in intestinal tone. 
After brief contraction of the duodenum prolonged 
after-relaxation was observed. In general the effects 
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Fig. 9. The effect of amphetamine (benzedrine) sulphate 
on the colon of a normal subject. 

of pitressin were more intense in the more distal 
portions of the tract. The activity in the ileum and 
colon boi-e a roughly reciprocal relationship in some 
instances. 



Fig. 8. The effect of amphetamine (benzedrine) sulphate 
on the ileum of a normal subject. 


tainod on 2 occasions and none on a third. In no case 
wa.<i the subject aware of the nature of the drug ad- 
ministered. In 2 instances unpleasant side effects con- 
si.sted of nervousness and emotional instability. In 
.several cases pleasant sensations of relaxation, in- 
crea.sed mental acuity and mild euphoria were de- 
scribed. 

COMMENT 

Our observations are in general agreement with 
published data on the effects of amphetamine sulphate 
on the intact gastro-intestinal tract. Delay in final 
ga.stric emptying (9, 10), relaxation of the duodenal 
cap, small intestine and colon and decrease in small 
inte.stinal motility have been described (11, 12). Ex- 
cised gut is stimulated by sufficiently high concentra- 
tions of the drug (13, 14). The use of amphetamine 
sulphate facilitates roentgen e.xamination when ab- 
normally high tone is a deterrent to proper visuali- 

*Supplied throuEh the coortray of Smith. Kline & French Laboratories. 



Fig. 10. Simultaneous tracings from the ileum and colon 
of n subject with an ileostomy for ulcerative colitis. The 
effect of amphetamine (benzedrine) sulphate. 


Amphetamine (benzedrine) sulphate exerted a 
sympathomimetic effect on the small bowel and colon. 
Tone and peristaltic activity tvere decreased. The 
action of the drug was qualitatively consistent, though 
quantitatively it was less so, definite effects being pro- 
duced in approximately one-half of the observations. 
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DISCUSSION 

DR. HEINRICH NECHELES (Chicago); We have 
studied two of the diugs used by Dr Elsom hut have ob- 
tained different lesults and I -would like to ask him for a 


possible explanation. The first drug was ben^edi ine which 
we tried on man and dogs. Contiaij' to the findings of 
Myerson we showed that it produced pylorospasni and ap- 
parently also spasm of the small intestine. Its effect on 
the colon was vaiiable, relaxation and slight contrnction 
occurring at different paits of the colon as well as in 
different tests. Our technique w'as diffeient fiom that of 
Dr. Elsom, in that we used X-ra>s and barium. 

We also studied the effect of atropine and of a new 
synthetic drug, known under the tiade name of Trasentin 
(Diphenylacetyldiethylaminoethanol-Hydiochloride) in a 
number of patients with intestinal fistulas, gauging the 
effects of the dings by the amount of fluid or the con- 
sistency of the feces voided through these fistulas. In the 
greater number of these patients atropine had none or 
veiy little effect, -while the second diug terminated the 
discharge of watery fluid and produced, within a very 
short time, formed stools. 

DR. KENDALL A. ELSOM (Philadelphia) : It is very 
difficult, of course, to reconcile differences in the results 
when different methods have been used. I think that is 
one of the reasons for the great confusion that exists in 
the literature today. 

I can’t explain the differences between ourselves and 
Dr. Necheles. The doses of benzedrine we have used have 
been quite large, 15 and 20 milligrams given hypodermi- 
cally. That may or may not explain the differ enees. 


Observations on the Oral Administration of Citrated Blood in Man 

I. The Effects on the Blood Urea Nitrogen 


By 

LEON SeniFF, M.D,, RICHARD J STEVENS, » M D., SANDER GOODMAN,* M.D., ELLEN GARBER, M.S. 

and 

ANNA LUBLIN, B.A. 

CINCINNATI OHIO 


I N the past fetv years numerous reports (1-11) have 
appeared indicating the frequency of blood urea 
niti'ogen elevation following hematemesis or melena. 
Several factors have been invoked to e.xplain this 
phenomenon. These comprise dehydration, starvation, 
shock, impairment of renal function, and absorption 
of products of decomposition of the blood liberated in 
the intestinal tract. We have confirmed the frequency 
of this change and have adduced evidence to show that 
it does not necessarily depend on starvation, dehydra- 
tion, shock, or impairment of kidney function (12, 
13). 

Attempts to evaluate the importance of the relation- 
ship of the blood in the intestinal tract to the elevated 
blood urea nitrogen content following hematemesis 
have been made by several investigators. Sanguinetti 
(2) reported a ma.vimum increase in the blood urea of 
20 to 25 mg. % within txvo or three days in two persons 
given 1000 and 2000 cc. respectively of citrated pig’s 
blood by stomach tube. Clausen (9) noted an increase 
in the blood urea of about 25 mg. % xvithin eight 
hours after “infusing” 500 to 600 cc. of ox blood into 
the stomachs of two patients who had had a lecent 

Read at a meeting of the American Ga'^tro-Enterological Association, 
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hemorrhage. On the contrary, Sucic (4) obtained no 
increase in two patients in one and two days respec- 
tively, after administering 500 and 1000 cc. of calf’s 
blood. 

We have given citrated human blood to a group of 
fifteen individuals free of obvious renal disease (Table 
I). The blood used was that which had been stored 
in the blood bank of the Cincinnati General Hospital 
and had been discarded after a period of three weeks 
as too old to be used for transfusion purposes. 
It was prexdously tested for its urea content. It was 
kept at room temperature for an hour before it was 
allowed to flow by gravity into the fasting stomach 
through a Rehfuss tube, and into the jejunum or 
upper ileum and colon through a Miller-Abbott tube. 
About thirty minutes were required for the intro- 
duction. One thousand cubic centimeters -ivere ad- 
ministered as a single dose to seven members of the 
group, while a total dosage of 2000 cc. was given to 
eight. A hj’podermic injection consisting of codeine 
sulfate gr. 1 and atropine sulfate gr. 1/150 preceded 
the administration of the blood in order to prevent too 
z-apid transit through the intestinal tract and thus 
pei'mit of more adequate digestion and absoi-qztion. 

No ill effects followed the administration of the 
blood. There was no nausea or vomiting. One indi- 
vidual had five loose movements containing bright 
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Table II 

Renal function before and eighteen hours after beginning intragastric administration of 2000 cc. of blood 



Before Blood Administration 


After Blood 

Administration 


Case 

No. 

BUN. mg % 

Clearances cc Per Minute 

B U N. mg f/c 

Clearances cc. Per Minute 



Urea 

Inulin 

Phenol Red 


Urea 

Inulin 

Phenol Red 

1 

12 

88 

104 

357 

26 

94 

114 

333 

2 

13 

38 

68 

221 

51 

38 

70 

262 

3 

11 

81 

103 

292 

35 

81 

127 

361 

4 

14 

72 

93 

270 

54 

70 

110 

298 

5 

13 

47 

74 

242 

37 

38 

71 

279 


groups of three, case No. 12 serving in each group. 
Each group received 1000 cc. of citrated blood as a 
single dose into (1) the stomach, (2) the jejunum or 
upper ileum, or (3) the colon. When the blood was 
given into the stomach, the urea nitrogen began to 
rise \vithin two to four hours and reached a maximum 
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BLOOD UREA NITROQENFOLLOWINO ADMINISTRATION TOSEVEN PATIENTS OFIOOOCC 
OF CITRATED BLOOD INTO lu THE STOMACH CJ JEJUNUM OR UPPER ILEUM ANOlJiCOLON 


of 30 to 46 mg. % within twelve hours. This was 
followed by a return to normal within eighteen to 
thirty-eight hours. 

When the blood was given into the jejunum or upper 
ileum, a maximum rise ranging from 26 to 36 mg. % 
was obtained within twelve to twenty-eight hours with 
a return to normal in twenty-eight to fifty-two hours. 
Following introduction of the blood into the colon no 
significant change in the blood urea nitrogen was ob- 
served during a period of fifty-two to sixty hours ; the 
slight fluctuations which did occur may be considered 
to be within the normal range. 

The fact that the maximum increase in the blood 
urea nitrogen was greater and occurred earlier when 
the blood was introduced into the stomach than when 
it was given into the jejunum or upper ileum may be 
explained by greater opportunity for digestion and ab- 
sorption. Failure to obtain a rise when the blood was 
introduced into the colon may be explained by the 
virtual absence of digestion and absorption in this 
region. These observations again emphasize the re- 


lationship of the digestion of the blood in the in- 
testinal tract to the elevated blood urea nitrogen 
content. 

The fact that no significant increase in the blood 
urea nitrogen followed introduction of blood into the 
colon coincides with our clinical experience in cases of 
hemorrhage from the colon and has proved of value 
in differentiating colonic from gastric or duodenal 
hemorrhage. 

The effect on the blood urea nitrogen of varying the 
amount of blood introduced into the stomach was ob- 
served in one subject (Fig. 3). Following a control 
period of four days, during which he was on the 
regular ward diet, he was given 250 cc. of blood daily 
for eight days. With two exceptions a definite rise in 
the blood urea nitrogen was observed within twelve 
hours of the administration of each dose of blood and 
disappeared within twenty-four hours. Failure to ob- 
tain a rise after the first dose of blood may be ex- 
plained by our waiting twenty-four instead of twelve 
hours before obtaining a blood sample. (This may 
also explain Sucic’s failure to obtain a rise). This 
emphasizes the practical importance of carrying out 
urea determinations at intervals* not exceeding twelve 
hours when one suspects concealed hemorrhage from 
the stomach or duodenum. Failure to obtain an in- 
crease after the fifth dose of blood may have been due 
to a technical error. 

•^Determinations are best carried out at four-bour intervals, as we 
have seen the blood urea nitrocen double itself m this period 
following the administration of 1000 cc. of blood into the stomach. 
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Aitt r ;i sf, „)id cojitroi {leriod of eleven days, 600 
Cl' uf hioiiii were administered on each of three suc- 
cessive days, (ireater increases (of 11 to 18 mg. 
were ol.tained than those which followed the 250 cc. 
do^es < Oi til 11 mg. <; 1. Four days after the last 500 
cc. diise \\a.s given, a dose of 1000 cc. of blood was 
administered. An increase was noted within two hours 
and in twelve hours .significantly exceeded that which 
followed the 500 cc. doses. 

The-e nbsersations show that the degree of blood 
urea nitrogen increase depends on the amount of 
blood administered at a given time. The time element 
mai explain the disparity between the degree of 
am mill ami the let el of the blood urea nitrogen which 
is ..leeit chnivaUy in some cases of hematemesis. Thus, 
if a patient lo.ses 2U(tO cc. of blood over a period of 
eiglit daj.s, one might not expect the same degree of 
elevation of the blood urea nitrogen which would 
folh'W the sudden lo.ss of this quantity of blood al- 
though comparable degrees of anemia develop. 

(If much interest is a comparison in the same 
patieiit.s (if curves of the blood urea nitrogen following 
mas.sive hematemesis with those following the intra- 
ga.'-tric admini.stration of 2000 cc. of blood (Figs. 4, 
5 and G). It is seen at once that the curves are 
strikingly .similar, another substantiation of the im- 
portance of the alimentary factor in the elevation of 
the bltiiid urea nitrogen following hematemesis. The 
quantity of 2000 cc. was arbitrarily chosen as, of 
course, we did not know just how much blood the 
patients had lost at the time of hematemesis. The 
quantity lo.st wa.s evidently large as the number of 
red blood cells fell to between 1.0 and 1.7 millions per 
cubic millimeter. 

In order to determine whether the elevation of the 
blood urea nitrogen following the administration of 
the blood was probably dependent on the protein con- 
tent of the blood administered, determinations of blood 
urea nitrogen were made following the ingestion of 
large amounts of meat. It was planned to give a 
quantity of meat equivalent in protein content to the 
blood given, but this could not always be accomplished 
because o f inability on the part of the subject to eat 

Iron ruuti<!s!Mfc = Protein (nliMr portion) <IB). 


the entire amount. The meat* was cooked for about 
two and a half to three hours and given in three doses 
at four-hour intervals. In Case 4 a total of 1.8 kg. of 
meat (equivalent to approximately 1700 cc. of blood) 
(19) w’as ingested. The blood urea nitrogen curve 
paralleled in a most striking way the curves obtained 
after administration of 2000 cc. of blood and after 
hematemesis (Fig. 7). In two other subjects given 
respectively 1.92 and 1.23 kg. of meat, appreciable 
rises in the blood urea nitrogen also occurred (Fig. 8). 

These obseiw'ations suggest that the elevation of the 
blood urea nitrogen followdng oral admini.stration of 
blood may be attributed to the protein content of 
blood, 

SraiMARY 

The intragastric or intrajejunal administration in 
man of citrated human blood in single doses of 250 to 
1000 cc, is followed by a significant rise in the blood 
urea nitrogen, which may begin within two to four 
hours, reaches a maximum within ten to twenty-eight 
hours, and usually returns to normal within forty- 
eight hours. 

This increase in the blood urea nitrogen is pi’opor- 
tional to the amount of blood administered. It also 
depends on the portion of the intestinal tract into 
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Tvliich the blood is placed, occurring earlier and to a 
greater degree when the blood is introduced into the 
stomach than when it is introduced into the jejunum 
or upper ileum, and failing to occur when the blood 
is administered into the colon. 

Curves of the blood urea nitrogen obtained in eight 
individuals after the intragastric administration of 
2000 CO. of citrated human blood during an eight-hour 
period were quite similar to those previously obtained 
in twelve patients following a single severe, non-fatal 
hemorrhage from the stomach and duodenum. 

In three patients there was a striking similarity 
between the blood urea nitrogen curves after hema- 
temesis and those after the intragastric administra- 
tion of 2000 cc. of blood, and in one in.stance after the 
ingestion of 1.8 kg. of lean meat. 

The increase of blood urea nitrogen following intra- 
gastrie administration of citrated human blood in 
man is not accompanied by impairment of kidney 
function. 

CONCLUSION 

The elevation of blood urea nitrogen which occurs 
after the introduction of blood into the stomach or 
upper intestinal tract is apparently dependent upon 
the digestion and absorption of the blood. 

We wish to express our thanks to Dr. Paul Hoxworth, 
Director of the Red Cross Transfusion Service; to Doctors 
Benjamin Felson, Crawford Elsey and Jack Singer of the 
Department of Roentgenology, and to Misses Marjorie 
Hall and Dorothy McCroiy of the Department of Dietetics 
for their cooperation in this study. 
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DISCUSSION 

DR. GEORGE B, EUSTERMAN (Rochester, Minn.): 
One of the pyessing prohlems conf venting ns and vcqnivins' 
solution .sooner or later is the nature of the immediate 
prognosis following a massive hemorrhage. Is the hemor- 
rhage for which the patient has been hurried into the 
hospital going to prove fatal or not? So far, we have no 
reliable eidteria. 

Doctor Schiff and his associates have confirmed what 
other investigators have previously demonstrated, namely, 
the importance of the factor of inte.stinal absorption of 
blood in relation to the elevation of the blood urea nitro- 
gen, the prognostic significance of the latter within certain 
limits, and the passive role, if any, of the kidneys. Our 
own experiences are largely in accord with his. While 
there are exceptions to all rules, there is 'general agree- 
ment with the observation that the older the patient the 
greater the risk from hemorrhage, for various reasons. 
While Bennett’s recent conclusions on the prognostic signi- 
ficance of blood volume studies following hemorrhage 
await confirmation, the results of such studies appear to 
be promising. Recent articles by Crohn and Snell on the 
subject of gastro-entcric hemorrhage are thought pro- 
voking and worthy of our close perusal. 

DR, A. P. R. ANDRESEN (Brooklyn, N. Y.) ; About 
four years ago one of my internes, Dr. Alfred Ingegno, 
mode a study of the blood chemistry findings in a series 
of gastric hemorrhage cases at the Long Island College 
Hospital and reported his observations. He noted that in 
a large proportion of cases an azotemia occurred during 
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F or many years investigators have attempted to 
find a test which would give a good index of the 
condition of the liver in the human patient. It is now 
generally accepted that no single laboratory test has 
been devised which will serve this purpose. 

In the last five years on the second and fourth 
(Hai'vard) Medical Services at the Boston City Hospi- 
tal about 300 consecutive cases of jaundice have been 
intensively studied and various liver function tests 
used. 

This communication deals with the results of a 
special study in the past year of 66 cases of hepatic 
disease, nearly all of which exhibited jaundice. The 
tests used were total cholesterol, ester cholesterol per 
cent, phospho-lipids, hippuric acid excretion, icteric 
index, urobilinogen and bromsulphalein excretion. 

Our object was to obtain, if possible, a better idea 
of the condition of the liver and to compare the differ- 
ent tests, to see how far they could be used in diag- 
nosis and prognosis. 

We know that the liver functions are constantly 
changing during an attack of jaundice from the onset 
to the height of the jaundice and during convalescence, 
and, therefore, stress has been placed on the frequent 
repetition of the laboratory tests during the coui'se of 
the illness and in some instances for many months 
after the attack had subsided. Although the series is 
not a large one we have gained in this way much addi- 
tional information both from the standpoint of the 
individual patient and also as to prognostic signifi- 
cance of the vaxdous tests. Though the advantages of 
serial liver ftinction tests are often mentioned in the 
literature, they seem to be more often mentioned than 
used. In our series where both hippuric acid and 
cholesterol ester tests wei'e normal in mild and con- 
valescent cases, the tests were not apt to be repeated. 

The series is also interesting because it includes 
twenty patients with chronic cirrhosis. This condition 
must often be considered in the diffei-ential diagnosis 
of painless jaundice but it has received less attention 
from a laboratory standpoint than the cases of severe 
acute liver disease, in which the results ai-e much more 
striking. 

The following tests were chosen because they are 
suitable for use in a jaundiced patient, and because 

*From the Second and Fourth (Harvard) Medical Sen ices and the 
Surgical Research Laboratory of the Boston City Hospital. 

Read at the forty-second annual mcetinp of the American Gaatro-Entei- 
ologicai Association, Atlantic City, May 1, 1939. 


there has been considerable discussion and disagree- 
ment about their value both in differential diagnosis 
and prognosis. Some tests such as the bilirubin ex- 
cretion or bromsulphalein tests were considered un- 
suitable or unnecessary in the presence of jaundice. 
The modified bromsulphalein test was only used to de- 
termine residual liver damage after the jaundice was 
gone. 

METHODS 

The hippuric acid excretion was studied by the 
gi’avimetric method of Quick (1, 2) because the pre- 
cipitate in addition to hippuric acid yields unknown, 
but very small amounts of unconjugated benzoic acid 
and glucuronic acid which might give erroneous 
acidity values by the titration method. The absence 
of characteristic hippuric acid cx'ystals required 
fractional evaporation until these could be identified. 
This test is based on the theory that sodium benzoate 
is conjugated with the glycine of the body by the liver 
and is excreted as hippuric acid. An excretion of 2.5 
to 3 grams was considered nonnal. This test was only 
considered significant where we had approximately 
normal renal function as measured by analysis of the 
urine, the non-protein nitrogen of the blood and a 
concentration test of the urine. 

The Rosenthal (3) bromsulphalein test was modified 
to include the study of, blood samples witbdravm at 2, 
5 and 15 minute interx'als after the injection of 2 
mgm. of the dye per kilo of body weight. 

This was found to be a more delicate test than the 
one-half hour residue in a group of non jaundiced 
patients after recovery from acute hepatitis. 

The normal two-minute sample may show as much 
as 80% retention in the older age group, while younger 
pex'sons may have as high as 30-40%. The five-minute 
sample rai'ely contained more than 15%, while the 
15-minute sample normally might show as much as 5% 
retention. 

The phospho-lipid detei-mination includes the ex- 
tx'action of plasma lipoid by the method of Bloor (4). 
A portion of the extract which was evapoi'ated to di-y- 
ness, was digested* xvith sulfuric acid and potassium 
pex'sulfate, and the phosphate detex’mined using amino- 
naphthol sulfonic acid. The noi-mal range is 8-9 mgm. 

C* 

70 - 

Total lipids wex-e detei-mined in several cases but 

•ifUnpublished data of C. H. Fiskc and Y. Subbarow of the Department 
of Biochemistrj’, Harvard TJni\ers5ty. 
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Table I (Continued) 
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had improved from low to normal. In the other three 
deaths the ester values remained low. 

In the gall bladder cases without known obstruction, 
the normal and low percentages were about equallj' 
divided and only about 1/10 remained low. Perhaps 
this would have been a still smaller number if the 
patients had been held and observed longer. 

In the tumors, all the ester cholesterol percentages 
were normal. 

The small group of cases of obstructive jaundice, 
which was included for comparison, was composed of 
seriously ill individuals. Seven of the eleven cases had 
neoplasms, four of the head of the pancreas, two of 
the liver and ducts and one of the common duct. Five 
of these patients died. The ester cholesterol percent- 
age was low in three cases (11%, 17% and 23%); 
slightly beloAV normal in two cases (53% and 55%) 
normal in one case 68% and in one case was low and 
increased from 33% to 48% following choledochoduo- 
denostomy. In one case of benign stricture of the 
common duct the percentage was normal ('71r(,) and 
in another rose from low to noi’mal (42% and 68%) 
after a short circuit operation. In two cases of 
common duct stone the values were just below normal 
(56% to 50%). 

Hippuric acid excretion was definitely diminished in 
a high percentage of cases. The results paralleled the 
cholesterol ester figures but the test seemed to be 
more sensitive in all tjTies of disease of the liver. In 
acute hepatitis only two cases showed nomal hippuric 
acid excretion, about 3/4 returned to normal and 1/8 
remained low. In the chronic cirrhoses this was re- 
versed, about 1/10 recovering to normal and 9/10 re- 
maining low. In the group remaining low, over 1^2 
the cases were fatal ; namely, eight out of fifteen. All 
the deaths occurred in this low group and a large 
majority had an e.xcretion of less than 1 gm. of hip- 
puric acid in 4 hours. 

In the gall bladder cases the hippuric test was 
normal in about 1/10 and low in about 9 TO, less than 
1/2 of the latter returned to normal. The fact that all 
the gall bladder cases were jaundiced may explain the 
high percentage of low hippuric tests on the basis of 
cholangitis, infection and liver cell damage. 


‘In the tumor cases the hippuric acid output was 
uniformlj' low, just as in the acute hepatitis and 
chronic cirrhoses group. 

In the small group of serious obstructive cases in 
which seven out of eleven were due to cancer, the re- 
sults of the hippuric test were very similar to the 
ester per cent, naniel.v, 4/5 were low. 

The hippuric acid excretion was low but returned to 
normal in one case of benign obstruction after oper- 
ation. In one malignant obstruction it was normal. 
This is one of the three cases in the whole series 
where the hippuric acid excretion was normal and the 
ester cholesterol value low. Two of these were single 
te.sts due to the short period of observation of the 
patient. In the other si.x cases of malignant obstruc- 
tion the hippuric acid excretion was low. In one case 
of benign stricture the hippuric acid excretion was 
norma! and in two cases of common duct stone it was 
low. 

In two eases of hemolytic jaundice the total choles- 
terol, ester ratio and hippuric acid, and urobilinogen 
tests were all normal. In the third case the ester per 
cent started low and improved to just below normal 
(39%-55%) while the hippuric acid varied from low 
to normal (0-2.67). Sulphanilimid has been given, 
which ma.v have caused an acute toxic hepatitis with 
recovery. 

Four to 20 wohilinoyen tests in the urine were 
made in practically all cases. The results are condensed 
in the urobilinogen column. The tests were almost in- 
variably strongly positive in the cases of acute hepa- 
titis if bile was present in the bowel. This was also 
true in about 80 per cent of the cases of chronic cir- 
rhosis. Urobilinogen was vei-y low or entirely absent 
in all the cases of complete e.xternal obstruction due to 
cancel'. It was present in normal to slightly increased 
amounts in four cases of benign partial obstruction, in 
two cases of common duct stone, and in two cases of 
stricture of common duct. The test was strongly posi- 
tive in nearly all the gall bladder cases without knoivn 
obstruction. It was present in nonnal amounts in two 
of the three cases of hemolytic jaundice. 

In 22 cases hromsidphalebi tests were made after 
the jaundice was gone. Retention of this dye ran 
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almost exactly parallel to lowered hippuric acid ex- 
cretion. Very slow recovery of normal liver function 
took place in some cases requiring 6 or 8 months, and 
the order of recovery was approximately as follows: 
the ester per cent or the biliary index, later the hip- 
puric acid and bromsulphalein excretion. 

The li'V bleeding time was measured in 27 cases and 
prolonged bleeding time by this method was commonly 
associated with poor liver function. In seven fatal 
cases in which the Ivy test was made, five had pro- 
longed bleeding time (4, 4, 4, 6 and 20 minutes). In 
a few later cases the prothrombin time in the blood 
was used instead. 

In this paper we have outlined the object of our 
-study and the methods used, and have given in detail 
the results of the tests in the various diseases of the 
liver. A .second paper will follow entitled “Clinical 
t'alue of the Tests” in which the clinical uses of the 
various tests for diagnosis and prognosis are outlined 
ami compared. 
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DISCUSSION 

DR. ALBERT M. SNELL (Rochester, Minn.) : I was 
much interested in Doctor White’s remarks concerning the 
usefulness of the hippuric acid test. I think, taking every- 
thing into account, that it has given us more information 
about the general state of the hepatic parenchyma of the 
jaundiced patient than any other test that we have used. 
In the presence of jaundice we have found it of great 
prognostic value. So much so that our surgeons are re- 
luctant to accept the risk of operating on patients whose 
hippuric acid synthesis is reduced by more than 50 per 
cent. Our experience with the cholesterol esters ratio has 
been definitely less satisfactory and we have been unable 
to correlate the observed changes \vith any constant 
clinical syndrome or pathologic change in the liver. 


The Effects of Vitamin Deficiency 


on the Gastro-Intestinal Tract* 


By 

DWIGHT L. WILBUR, M.D. 

SAN FRANCISCO, CALIFORNIA 


F|''HE relationship of the gastro-intestinal tract to 
i .state.s of vitamin deficiency is one of great im- 
jiortance for not only is the gastro-intestinal tract the 
normal porta! of entry for vitamins but its structure 
and function may be significantly and vitally impaired 
by deficiencies of them. Two years ago Dr. Snell and 
I Ccslled to your attention the clinical importance of the 
first phase of this problem in a discussion of the role 
of alterations in gastro-intestinal function in setting 
the .stage for the development of deficiency states. The 
present discussion deals with the other phase of this 
liroblem namely with the effects of vitamin deficiency 
on the gastro-intestinal tract. 

Experience indicates that fundamentally the most 
significant roles of the gastro-intestinal tract in pre- 
disposing to or conditioning deficiency diseases have 
to do with an inadequate intake of food, with loss of 
essential secretions or of food itself, with a lack or 
decreased production of essential endogenous sub- 
stances, with inadequate intestinal absoiiition and per- 
haps with impaired metabolic activity of certain of 
the digestive oi'gans. Similarly e.xpeidence indicates 
that most of these gastro-intestinal abnormalities may 
result from deficiency of one or more of the vitamins. 

A recapitulation of these facts emphasizes some of 
the difficulties surrounding a solution of the problem 
of the effects of vitamin deficiency on the gastro-in- 
testinal tract. In an individual case it may he ex- 
tremely difficult if not impossible to state whether an 
alteration in gastro-intestinal function is pidmary or 

Ecad at the Annual 1939 Session of the American Gostro-Enterotoffical 
Association at Atlantic City, 

'-From the SU-inford University School of Medicine. 


whether it is secondary to a, state of vitamin de- 
ficiency. Other difficulties which are encountered in 
any attempt to solve this problem are (hat in man, at 
least, almost all vitamin deficiency states are multiple; 
that is they are the result of deficiency of more than' 
one of the vitamins. It is therefore very difficult to de- 
termine the effect of deficiency of a single vitamin on 
the gastro-intestinal function of man. In the third 
place many of the changes in the gastro-intestinal 
tract which have been asciubed to vitamin deficiency 
are non-specific and occur in a lai-ge variety of con- 
ditions. Many of the observations which have been re- 
ported have been based on experiments in animals, on 
indirect evidence, on symptomatic changes or on thera- 
peutic responses, none of which are entirely satis- 
factory in clarifying the issue. 

Although the problem is one which is difficult to 
solve it also is one of great importance because many 
persons subsist on a diet which is bordeidine in ade- 
quacy of various vitamins and particularly of com- 
ponents of the Vitamin B complex. The vicious cycle 
which may be formed when there is either vitamin de- 
ficiency or gastro-intestinal disease may be one of 
sufficient degree to produce a state of marked vitamin 
deficiency or it may cause a patient who otherwise 
would be reasonably well to be precipitated into a state 
of vitamin deficiency of mild or moderate degree. 

Finally the importance of recognizing and under- 
standing this problem lies principally in the fact that 
vitamin deficiency states are an unusual group of dis- 
eases in the respect that they can be entirely prevented 
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and that with the exceptions of a few extreme 
instances they are completely amenable to cure. 

The early symptoms of nutritional deficiency are 
vague and according to Minot (2) a sense of fatigue 
or lack of energy is common and inefficiency and 
mental irritability, mild anemia and simple disorders 
of the digestive tract usually are present. 

Haden (3) has classified the lesions of the alimen- 
tary tract which are observed as manifestations of 
deficiency diseases as follows; “(1) anorexia (2) 
stomatitis (3) glossitis (4) atrophy of tongue (5) 
achlorhydria (6) loss of specific ferments (7) diarrhea 
(8) loss of tone of gastro-intestinal tract (9) ulcer- 
ation of intestine.” Other reports of the gastro-in- 
testinal manifestation of deficiency disease which have 
been made by a number of observers are noted in the 
subsequent discussion. 

PRESENT STUDY 

The present study deals with the effects of vitamin 
deficiency on the gastro-intestinal tract and consists 
of a summary of available information on this phase 
of deficiency diseases with some observations in cases 
in -which gastro-intestinal manifestations -were a 
prominent feature. For purposes of a clearer under- 
standing the material has been grouped into sections 
on the effects of deficiency of each vitamin and the 
abnormalities associated with deficiency of each 
vitamin have been grouped into those which are 
symptomatic, those which produce physiologic changes 
and those which result in pathologic changes, 

THE EFFECT OF DEFICIENCY OF VITAMIN A 

Vitamin A is essential for the normal function and 
integrity of the epithelial tissues of the animal organ- 
ism. The characteristic changes which follow de- 
ficiency of this vitamin have to do with atrophy of the 
epithelium concerned, the substitution for it of a 
stratified keratinizing epithelium, followed in many 
cases by secondary infection of the tissues. 

Pathologic changes. In animals. A variety of 
changes and an absence of changes have been de- 
scribed in the gastro-intestinal tract of Vitamin A 
deficient animals; they recently have been summarized 
by Robertson (4). Richards (5) reports that in rats 
the earliest macroscopic sign of Vitamin A deficiency 
is in the epithelial lining of the digestive tract ivhich 
reveals signs of inflammation, hemorrhagic areas and 
at times ulceration of the stomach. Manville (6) and 
Cox (7) have reported similar changes in the stomach 
of rats on a diet deficient in Vitamin A. Wolbach (8) 
states that in animals with experimental Vitamin A 
deficiency the mucosa of the stomach and intestines 
show practically no change and that when changes 
occur they consist of atrophy which progresses to a 
state wherein the cells although having the appeai'ance 
of viability become inei’t in physiologic activities and 
in their roles of covering membrane. Changes in the 
small and large intestine which have been described 
include atrophy of Brunners glands, atrophy of the 
mucous glands, disappearance of goblet cells, chronic 
inflammatorj' and proliferative changes, hemorrhagic 
phenomena and ulceration. 

Wolbach and Howe (9) have noted atrophy of the 
pancreas of the rat in Vitamin A deficiency. Changes 
which have been noted in the liver include atrophy 
(Pillat and Chang) (10), hemosiderosis (Wolbach 
(11), and Sweet and K’ang) (12) and diminution in 


size owing to decrease in amount of stored fat and 
glycogen (Wolbach and Howe (9), Bauereisen) (13). 

Inman. (Table I). There are surprisingly few re- 
ports of pathologic changes in the alimentary tract 
in cases of Vitamin A deficiency. McCarrison (14) 
emphasized the occurrence of infections and ulcer- 
ations in the gastro-intestinal tract in vitamin de- 
ficiency states. However in patients and animals he 
studied there were deficiencies of other vitamins than 
of A. In the case of Vitamin A deficiency in an infant 
reported by Wilson and Dubois (15) no noteworthy 
abnormality W'as found in the stomach, pylorus, duo- 
denum, ileum or colon. In the pancreas there were 
marked changes consisting of inflammation, fibrosis 
and numerous epithelial-lined cyst-like cavities which 
apparently were dilated acini. Schiodt (16), Singh 
(17) and Keefer (18) have reported that atrophy of 

Table I 

Gastro-intestinal manifestations of Vitamin A de- 
ficiency 


Type of 
Chantre 


Jianifestation 


Usual 

1 

Occasional 

Symptomatio 

None 

Diarrhea 

physiologic 

None 

1 Hypochlorhytlrla 

Achlorhydria 

Interference with absorption 7 

1 

Pathologic 

1 

None 

1. Atrophy or inflammation of oral, 
gastric and intestinal mucosa. 

2. Atrophy, fibrosis, cyst formation and 
inflammation of accessory glandular 
organs. 

3. Atrophy, fibrosis, hemosiderosis of 
liver? 

4. Absence or defective enamel and den- 
tine formation of teeth. 


the mucosa of the intestinal tract and gastro-enteritis 
and colitis occur in man in cases of Vitamin A de- 
ficiency. 

Sweet and K’ang (12) ivho have had e.xtensive 
clinical e.xperience with Vitamin A deficiency state in 
a report of autopsies on seventeen Chinese patients 
with Vitamin A deficiency, that in five of them the 
esophagus showed hyperkeratosis and that the di- 
gestive tract in all of the cases (17) otherwise was 
normal. Pathologic changes in the liver of patients 
■with Vitamin A deficiency have not been reported al- 
though Wolbach (11) mentions the possibility of 
hemosiderosis of the liver as a manifestation of de- 
ficiency of this vitamin. 

Physiologic changes. In animals. Steenbock and his 
associates (19) have reported that Vitamin A de- 
ficiency interferes with the absorption of fat from the 
intestine of the rat while Kik, Sure and Buchanan 
(20) note that in rats there is an appreciable decrease 
in hepatic lipase in this condition. 

In man. Reduction in the hydrochloric acid content 
of the gastric juice in Vitamin A deficiency has been 
noted by Stepp (21), Boiler (22) and Will (23). Pillat 
and Chang (10) observed achlorhydria in four of 
fifteen cases of Vitamin A deficiency following stimu- 
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lation with histamine. In ten of the cases there was 
definite depression of gastric secretion. Since achlor- 
liydria is rare in the Chinese they considered the find- 
ings to bo .significant. The latter observers reported 
further that the degree of impairment of gastric 
function seemed to be related to the duration and 
sei erily of the disease of the eye (xerophthalmia) and 
that the achlorhydria improved when Vitamin A was 
administored. 

Stepp 1 21 ) also suggested that Vitamin A deficiency 
may lead to interference with inte.stinal absorption in 
man. 

Syinpiumatic i-hdiincs. The only gastro-intestinal 
.symptom which has been noted with anj" frequency in 
^'itamin A deficiency is diarrhea. Apparently this is 
not an uncommon accompaniment of xerophthalmia as 
noted by Stepp (21'), Nicholls (24) and Pillat (25). 
Thi.s .symptom also has been noted in Vitamin A de- 
ficiency in mice, cows and monkeys. 

Commciii. The paucity of ga.stro-intestina! symptoms 
and iiathologic change.^ in cases of Vitamin A de- 
ficiency in man is surprising in view of the fact that 
a large part of the ga.stro-intestinal tract is made up 
of epithelial tissue. Since patients with marked de- 
grees of \'itamin A deficiency are observed extremely 
uncommonly in the United States and since changes 
in the gastro-inte.stinal tract do not commonly ac- 
company mild degrees of Vitamin A deficiency 
clinician.s and physiologists in the future probably will 
not find significant gastro-intestinal alterations in 
most castes of Vitamin A deficiency which come under 
their ob.sei ration. Patients e.xhibiting such symptoms 
or lc.sion.s have not been observed by me. 

(.)bstM-vations wiiiclt have been made to date suggest 
that the mn.st likely types of pathologic changes in the 
gastro-intestinal tract to be e.xpected in Vitamin A 
deficiency are alterations in the teeth, atrophy or in- 
iiammatory changes in the mucosa of the mouth, 
stomach and intestine and atrophy, cyst formation or 
inliammation of accessory glandular organs such as 
the salivary glands, the pancreas and the liver. These 
changes may interfere with absorption from the in- 
testine, may lead to hypochlorhydria or to achlorhydria 
or symptomatically may lead to diarrhea. The cause 
for the diarrhea is not clear. It seems most likely to 
be related to atrophic or inflammatory changes in the 
muco.sa of the large or small intestine or perhaps to 
achlorhydria although as noted previously in many 
cases of keratolmalacia the gastro-intestinal tract has 
appeared to be normal at postmortem e.xamination. 

There ha.s been much discussion of the relation of 
the liver to Vitamin A deficiency. Since the liver is 
the chief storehouse for Vitamin A it is not surprising 
that in cases of hepatic disease the Vitamin A content 
of the iiver is diminished or that the vitamin may be 
ab.sent from it as noted by Moore (26). Haig, Hecht 
and Patch (27) have indicated that in cases of alco- 
liolic cirrliosis evidence of Vitamin A deficiency' is 
very common. However in cirrhosis and other forms 
of chronic hepatic disease and in various ahnormali- 
tic.s of the gastro-intestinal tract, if deficiency of 
\'it,amin A occurs it seems much more likel.v that it is 
secondary to a deficiency in intake, absorption, storage 
or metabolism of the vitamin rather than primarily 
the cause of the hepatic or gastro-intestinal disease. 

A pos.sible role for Vitamin A deficiency in gastric 
and duodenal ulcer was suggested by McCarrison 
(14, 28) and has been confirmed and denied by other 


workers. While minute ulcers occur in the stomach 
of the Vitamin A deficient rat in some cases, convinc- 
ing evidence that Vitamin A deficiency is related to 
peptic ulcer in man has not been produced. Indeed it 
seems quite unlikely that such evidence will be pro- 
duced because the lesions have not been found in 
patients with severe Vitamin A deficiency', because 
most patients with peptic ulcer in this country at 
least, have an adequate intake of Vitamin A in the 
diet (milk, cream and butter) and because Vitamin A 
deficiency frequently leads to hypochlorhydria and 
achlorhy'dria. It seems most likely that when de- 
ficiency of Vitamin A occurs in association with peptic 
ulcer that the association is a coincidental one. 

THE EFFECT OF DEFICIENCY OP VITAMIN B 

Vitamin B has been found to consist of at least four 
and probably more distinct components. The known 
components are thiamin chloride, nicotinic acid, ribo- 
flavin and Vitamin B„. As yet suflicient time has not 
elapsed clearly to distinguish the effects of the 
individual components on gastro-intestinal function. 
Consequently in the subsequent discussion mention 
will be made of the effect of deficiencies of the Vitamin 
B complex unless there is a reference to a specific 
component of the complex. 

Pathologic changes. In animals. A large variety of 
pathologic changes in the gastro-intestinal tract of 
animals on diets deficient in Vitamin B have been re- 
ported. Summaries of these findings have been made 
by Schiodt (16), by Eddy and Dalldorf (29) and by 
others. In essence the changes consist of atrophy of 
the lingual papillae, glossitis and stomatitis, diffuse or 
localized areas of inflammatoi’y disease in the stomach 
an intestinal tract, atrophy of the intestinal yvall (in- 
cluding mucosal and muscle layers) erosion and ulcer- 
ation particularly of the stomach but also of the 
intestine, hemorrhage into the stomach or intestine, 
degeneration of Auerbach’s plexus, as w'ell as other 
less important changes. 

Inman. (Table II). Glossitis. Stomatitis. Glossitis 
and stomatitis seem to be an integral part of pellagra, 
of pernicious anemia and of sprue. In pellagra, in the 
early stages the most common finding is a reddening 
of the papillae of the anterior third and tip of the 
tongue. There may be gradual extension of this pro- 
cess to involve the entire tongue and the buccal mucous 
membrane with characteristic appearances of a brick 
or fiery red color and of edema of the tongue which is 
revealed by marks of the teeth upon it. Associated 
w'ith this there may be small aphthous ulcers located 
especially on the base of the tongue and on the buccal 
mucous membrane. These ulcers usually are covered 
by a yellowish or W’hite membrane from which Vin- 
cent’s organisms may be recovered. Often pain of a 
miid or severe character is associated with the glossi- 
tis. In sprue and in pernicious anemia the glossitis 
most commonly consists of diffuse atrophy of the pa- 
pillae of the tongue which may or may not be pre- 
ceded by or associated with some redness and sore- 
ness of the tongue and buccal mucous membranes. 
Somew'hat similar changes in the tongue are to be 
noted in some cases of achlorhydric anemia, anemia 
of pregnancy, Plummer-Vinson syndrome, in malnutri- 
tion attended by dysentery and anemia, intestinal 
strictures, dibothriocephalus latus infestation and 
achlorhydria according to Hutter, Middleton and 
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Steenbock (30). It is quite likely that all of these 
changes are the result of deficiency of components of 
the Vitamin B complex or substances closely related 
to them. 

Stomach and Intestine. There is very little clear 
cut evidence of the pathologic changes in the stomach 
and intestine in cases of deficiency of Vitamin B. 
Evidence of the paucity of our knowledge of this 
subject is indicated by the fact that in a recent article 
in which he reviewed the pathology of beriberi, Vedder 
(31) who has had wide e.xperience TOth this disease 
fails to mention any gastro-intestinal abnormalities in 
beriberi. Stepp (21) reports that there is a peculiar 
tendency to inflammatory reaction in the intestine of 
patients with Vitamin B deficiency while McCarrison 


Table II 

Gastro-intestinal alterations in Vitamin B deficiency 


Type of 
Change 

Factor 

Manifestation 

Symptomatic 

Bi 

Anorexia 

Nicotinic 

ncid 

Diarrhea, sore mouth 

other? 

Constipation, dysphagia, flatulence 
vomiting? 

Other vague symptoms 

Physiologic 


Deficient rbsorption of glucose 
Achlorhydria’ 

Alteration in muscle tone’ 

Nicotinic 

acid 

Achlorhydria ? 

Alteration in muscle tone’ 

Other? 1 

Alteration in muscle tone’ 

Achlorhydria? 

Deficient absorption of glucose and fat 

Pathologic 

B, 

Atrophy and inflammation of mucosa? 

Nicotinic 

acid 

[ Atrophy and inflammation of mucosa? 

1 Glossitis, stomatitis, proctitis 

Other? 

1 Atrophy and inflammation of mucosa? 

1 Stomatitis ? 


Other changes which it has been suggested occur in Vitamin B 

deficiency: 

1. Degeneration of Auerbach’s plexus 

2. Hepatic disease — cirrhosis 

3. Peculiar tendency to inflammatorj’^ reactions. 

(14) in his early observations noted degeneration of 
Auerbach’s plexus in cases of Vitamin B deficiency. 
Roentgenologic examination of the small intestine of 
some of these patients suggests the occurrence of 
edema of the mucosa but whether these changes are 
characteristic of deficiency of Vitamin B is not clear. 
Acute inflammatory reactions in the mucosa of the 
rectum and sigmoid are often to be observed in cases 
of pellagra. 

In addition to the above evidence there are numer- 
ous reports of the occurrence of peptic ulcer, of ulcer- 
ative colitis and of vague and indefinite types of 
atrophy and inflammation of the intestinal tract in 
Vitamin B deficiency. 

Pancreas and Liver. In beriberi the pancreas is re- 
ported at times to be shrunken and even slightly 
fibrotic and the islands of Langerhans to be either not 
affected or hj'pertrophic. Changes to be noted in the 


liver apparently are principally secondary to the asso- 
ciated circulatorj' failure. Vedder (31) mentions that 
the liver often has the typical nutmeg character and 
that some degree of cloudy swelling or fatty degener- 
ation may be found in the liver. 

Physiologic changes. Inman. (Table II). The out- 
standing physiologic abnormalities associated with de- 
ficiency of Vitamin B may be grouped under the head- 
ings of secretoiy, motor and absorptive disturbances. 

Interference with the secretion of hydrochloric acid 
seems to be a significant change in many cases of 
pellagx'a and in other syndromes apparently due to de- 
ficiency of the vitamin. Achlorhydria following stimu- 
lation with histamine is present in about fifty to sixty- 
five per cent of cases of pellagra. It occurs also in 
some cases of beriberi although Kitamura and Shima- 
zono (32) and Keefer (33) are of the opinion that 
achlorh 5 'dria is not associated wth this disease. In a 
study of the gastric acidity of alcohol addicts many of 
whom e.xhibited evidence of deficiency states, Jolfe and 
JolliiFe (34) report that in the "uncomplicated” sub- 
jects, in polyneuritics and in pellagrins the incidence 
of achlorhydria was fifteen, twenty-nine and fifty-two 
per cent respectively. In fact Joffe and Jolliffe (34) 
have gone so far as to suggest that an achlorhydria 
preventive factor not identical with Vitamin B^ proba- 
bly is present in the Vitamin B complex. 

Changes in the secretion of other digestive juices 
has not been noted in man hut Kik, Sure and Buch- 
anan (20) have observed a marked decrease in the 
digestive efficiency of pancreatic esterase and moder- 
ate decrease in the concentration of pancreatic and 
hepatic lipase in Vitamin B, deficiency in the rat. 

One of the most interesting although as yet un- 
explained phases of Vitamin B deficiency is that 
having to do with the motor activity of the intestine 
in diseases due to deficiency of Vitamin B or of closely 
related substances. Observations of the changes have 
been made principally by roentgenologic methods al- 
though a few studies have been reported following in- 
sertion of balloons through intestinal fistulas. The 
changes which have been observed in sprue, in beri- 
beri, in pellagra and in chronic ulcerative colitis are 
non-specific and consist in essence of distortion of the 
mucosal pattern and of a variation in the caliber of 
the intestinal loops. 

Mackie and Pound (35), and Snell and Camp (36) 
as well as others have discussed in detail the roent- 
genologic appearance of these abnormalities. In some 
cases the duodenum was dilated and the mucosal mark- 
ings were thickened. Lower down in the intestinal 
tract there was a definite smoothing out of the irregu- 
lar shadows of the vahmlae conniventes and clumping 
of the barium in smooth sausage-like masses. Motility 
of the barium was ' considerably interfered wnth in 
some cases while in other ones the rapidity of passage 
of the barium meal was greater than the normal. 

Considerable evidence has been presented to suggest 
that there are disturbances in absorption in cases of 
VitaTOm B deficiency and “related” diseases of the 
small intestine. Interference nith the absorption of 
fat in cases of sprue has been reported by Barker and 
Rhoads (37) and other investigators. Abnormalities 
in absorption of essential hematopoietic substances in 
similar types of cases also has been suggested. All of 
this evidence is indirect, however, and only recently 
has Groen (38) produced more direct eindence that in 
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not an accompaniment of scurvy. Musser and Sodeman 
(48) recently observed very severe proctitis in a 
patient with Vitamin C deficiency. 

Physiologic effects. In animals. According to Ein- 
hauser (49) Vitamin C is a normal constituent of the 
wall of the intestine and serves a deto.Yifying and pro- 
tecting function. Shimamura (50) reports that in 
guinea pigs on a scorbutic diet the glycogen content 
of the liver is low and that it would be increased up 
to but not beyond a certain level by daily administra- 
tion of Vitamin C. In a study of the motility and 
permeability of the intestine by means of a variety of 
different methods Smith (64) could find no significant 
impairment in acute or chronic scurvy. 

In man. There is very little evidence of physiologic 
impairment of the gastro-intestinal tract in scuiwy in 
man. Coffe and Dulee (61) have reported that in 
normal subjects intravenous administration of Vitamin 
C increased the volume and the concentration of free 
hydrochloric acid and of total acid in the gastric con- 


Table III 

The gastro-intestinal alterations in Vitamin C de- 
ficiency 


Type of Change 

1 Manifestation 

1 


Usual 

Occa'^ional 

Symptomatic 

Gingivitis 

Anorexia 

Diarrhea 

Hemorrhage 

Physiolopric 

None noted 

None noted 

Patlioloffic 

Infected, spongy, 
bleeding gums 

Dental <*aries 

lnte«ttinal 

hemorrhage 


tent although it had no such effect in a ca.se of per- 
nicious anemia. Absorption of glucose from the small 
intestine of two patients with scurvy was found to be 
normal by Groen (38). 

Symptoms. The outstanding gastro-intestinal 
symptoms in scurvy are related to gingivitis. Anorexia 
and diarrhea may be present; occasionally there may 
be some gross bleeding. 

Comment. Although Vitamin C apparently is essen- 
tial for all living cells, there is very little evidence of 
significant gastro-intestinal alterations in Vitamin C 
deficiency with the exception of gingivitis and perhaps 
occasionally of bleeding. However a great deal of con- 
troversy has surrounded the possible role of Vitamin 
C deficiency in cases of peptic ulcer and in bleeding 
from ulcer and other lesions. Numerous reports in the 
literature have pointed to the occurrence of ulcers 
having some of the characteristics of peptic ulcer in 
the stomach and duodenum and intestine of animals 
with experimental scurvy and there has been repeated 
confirmation of the observation that low values for 
Vitamin C in the blood are the rule for patients with 
peptic ulcer. The studies of Ingalls and Warren (52), 
Bourne (53), and Rivers and Carlson (54) agree that 
patients with peptic ulcer, even those who may be re- 
ceiving an approved diet for ulcer, have lower levels 
of ascorbic acid in the blood and urine than have 
normal persons. Elder and Emery (55) have analyzed 
the eating habits of twenty-five patients with ulcer 
and of twenty-five control patients and have come to 


the conclusion that peptic ulcer is not a deficiency dis- 
ease in the sense in which this term ordinarily is used. 
Despite all of these findings thei'e is considerable 
doubt in the minds of many clinicians as to the. re- 
lation of deficiency of Vitamin C to peptic ulcer and 
certainly further studies will be required to settle this 
point. It seems quite reasonable to agree with Jones 
and his collaborators (56) that it is highly probable 
that the findings just noted represent the results of a 
deficiency secondaiy to the original ulcer condition, 
rather than that there is a causative relation to the 
formation of ulcer. 

The relation of hemorrhage from the gastro-intesli- 
nal tract to deficiency of Vitamin C remains unsettled. 
The observations of Portnoy and Wilkinson (57) indi- 
cate that patients who have peptic ulcer and bleed 
from them and especially those who have hematemesis 
have marked Vitamin C deficiency — in fact such cases 
usualh’ present more evidence of Vitamin C deficiency 
than do patients with peptic ulcer who have not bled. 
The likelihood that this result is secondary to a diet 
deficient in Vitamin C is great but further evidence 
will be required before this point can be settled defi- 
nitel.v. 

THE EFFECT OF DEFICIENCY OF VITAMIN D 

Although diseases of the mucosa of the small in- 
testine and interference with the flow of bile into the 
duodenum may seriously impair absoiqition of Vitamin 
D and although the liver appears to be essential for 
the anti-rachitic efficiency of Vitamin D in animals 
there is very little if any evidence that deficiency of 
Vitamin D leads to impairment in gastro-intestinal 
function or structure. Atony of the intestine has been 
described as an accompaniment of rickets but the re- 
lation of it to deficiency of Vitamin D is not cleaiv 
Yoder (58) has produced evidence from experiments 
on rats which he feels indicates that “there must be a 
minimal requirement of Vitamin D by the digestive 
tract for a tonicity which can maintain either a de- 
creased intestinal volume or increased motility.” 

THE EFFECT OF DEFICIENCY’’ OF YHTAMIN E 

Evidence is lacking that deficiency of Y^itamin E 
results in significant gastro-intestinal abnormalities. 

THE EFFECT OF DEFICIENCY OF VITAJIIN K 

Considerable evidence has accumulated to indicate 
that there is a i-elation between deficiency of Y^itamin 
K and the hemorrhagic tendency in jaundice. In cases 
of Vitamin K deficiency in chicks and perhaps also in 
other animals and in man there is a deficiency of 
prothrombin in the blood plasma. This effect may be 
brought about by a variety of mechanisms including 
a diet deficient in Y^itamin K, interference with ab- 
sorption of the vitamin because of absence of bile in 
the intestine, or as a result of hepatic damage with 
impairment in the fabrication, storage or activation 
of prothrombin which seems to occur in the liver. 
Evidence has not been presented to suggest that any 
abnormality in gastro-intestinal function or structure 
occurs as a result of Vitamin K deficiency with the ex- 
ception of those changes associated with bleeding. 

THE EFFECTS OF DEFICIENCY OF ANTI- 
GIZZARD EROSION FACTOR 

In his original studies of the hemorrhagic disease 
of chicks, Dam (59) reported the occurrence of erosion 
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in the pizzard of animals developing the hemorrhagic 
tendency. Following this report there was much specu- 
lation as to the possible relation of the anti-gizzard 
erosion factor to t'itamin K. Further support for the 
idea that they arc reparate substances is given by the 
work of Almquist (GO). Cheney (61) recently has ob- 
served that chicks developing gastric erosions as a re- 
sult of the deficient diet have hyperacidity and he is 
of the opinion that the increased acidity in chicks 
with ulcers as compared to those without ulcei-s 
suggests that the hyperacidity is a result of whatever 
cau.scs the lesions and not a direct cause in itself. Both 
of these elTects seem to be due to lack of an essential 
dietary factor which has a “specific effect on the re- 
sistance of the gastric mucosa.” Ivy (62) in discus- 
sing thi.s problem remarks that it is possible that the 
ga.strie defects are due indirectly to some hepatic dis- 
“v.'.v.v'i tlw User plays such an Important role 
111 ta-oiiic acid (a building-stone of mucin and chon- 
di i.iuntein - 1 metabolism and since hepatic distui’b- 
aiiiis are not infrequently associated experimentally 
with L'a.-trodiH'dcna! ulceration.” 

The relation of the anti-gizzard erosion factor to 
j.i oti' idler in man i.s unknown. 

COMMENT 

Keiognition of the full extent of the effects of 
\itaniin deticicncy on tlie gastro-intestinal tract will 
not be completed until much more information in re- 
g.iid to the chemical and physiologic activities of the 
vitamins i- available. For the immediate future the 
problem of recognizing these conditions constitutes 
one oi con- idcrable difficulty for it is becoming in- 
ciia-ingly i'liparent that there are in existence many 
condition- of so taShid pre-clinical, very mild or early 
\i'.inun deiic ieiicy. Evidence which is accumulating 
-uvi'e-ts that detection of these indefinite states of 
vifainiii deiiiiency will depend principally on the de- 
\elopnu-ut and use of chemical and biologic tests which 
wdi measuie the abnormalities in the chemical compo- 
sition of the body fluids or the slightly altered 
funition of the tissues induced by them. 

Although anorexia, soreness of the mouth, dys- 
lihagia, \ague indigestion, flatulence, diarrhea and 
i-oiistiiiation may be manifestations of a vitamin de- 
fii iency .'t.'ite the interpretation of them in terms of 
vit.imin deficiency in the absence of more concrete evi- 
denre of such a condition is rather hazardous. Very 
fn iiucntlv such an inteiTpretation is placed on them as 
a result of a therapeutic response to a concentrate or 
a crystalline preparation of vitamins and many of the 
roports in the literature regarding this problem are 
ba-od on .such inconclusive evidence. The same mis- 
interpretation may easily be placed on physiologic 
.aUerations including disturbances in secretion, in 
motor activity or in absorption or on pathologic 
changes such as atrophy, inflammation or ulceration 
of tarious tissues lining the digestive tract or ap- 
pended to it. changes which are characteristic of de- 
ficiency states. However these changes are non-specific 
and to further complicate an already difficult problem 
there often is reasonable doubt as to the primary or 
secondary character of the changes, and as to whether 
or not tliey are e.\-prcssions of deficiency of more than 
one vitamin. 

It ks curious that evidence of deficiency of most of 
the vitamins is to be found in the mouth where the 
changes are readily available for inspection. This fact 


should stimulate the gastro-enterologist to a more 
careful consideration of the first but often moat 
neglected portion of the digestive tract. 

SUMMARY 

It has been cleai-ly demonstrated that vitamin de- 
ficiency states may' be manifested by a variety of 
gastro-intestinal symptoms and abnormalities. These 
manifestations include such commonly observed 
symptoms as anorexia and diarrhea, such abnormali- 
ties in function as achlorhydria and alteration in the 
motor activity and absorption function of the in- 
testine, and in such lesions as stomatitis, glossitis, 
proctitis and atrophy and inflammation of the gastric 
and intestinal mucosa. These manifestations are 
largely non-specific in character, the frequency of 
them is unknown and detection of them must depend 
on inspection of the oral cavity, gastric analysis, roent- 
genologic study of the alimentary teaet particularly 
of the small intestine as well as on a search for other 
evidence of vitamin deficiency such as peripheral neu- 
ritis, edema, night blindness and scurvy, 

Chemical and biologic tests which will measure ab- 
normalities in the chemical composition of body fluids 
or siightly altered function of the tissues induced by 
states of vitamin deficiency are in the process of de- 
velopment and should prove to be an important method 
of detecting the full extent of the effects of vitamin 
deficiency in the gastro-intestinal tract. 
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DISCUSSION 

DR. MARTIN G. VORHAUS (New York) : There is 
no question that a paper on this subject is timely before 
this group particularly in regard to the question of 
syrmptoms of deficiency states. As Dr. Wilbur has shown, 
one of the most important in the group is the symptom of 
anorexia. All experimenters in the vitamin field agree that 
in E deficiency anorexia- is an outstanding manifestation, 
but, unfortunately, the clinician has taken the point of 
view that the administration of the B group is an excel- 
lent method of combating this symptom. 

In our clinical experience we have found that the re- 
verse is true. We have been able to stimulate appetite in 
less than 16 per cent of cases who have received thiamin 
in large doses over a long period of time. It is important 
to stress this point since a great deal has been written 
upon the value of thiamin in the treatment of anorexia, 
and the clinician who accepts these facts is bound to find 
that his clinical experience is extremely disappointing. 

The same thing is true in consideration of constipation. 
Though it is frequently present in animals, less than 1 
per cent (and a great deal less than 1 per cent) of the 
cases of constipation are improved by administration of 
the Vitamin B complex. 
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They constitute a field of medicine yvhich is almost 
wdiolly unexplored. 

The experimental pathology of the avitaminoses 
■when correlated with observed human pathology indi- 
cate the fundamental importance of adequate supplies 
of these essential food factors. Dalldorf and Eddy (1) 
have presented a critical evaluation of this evidence. 
These structural changes inevitably are accompanied 
by disturbances of normal physiology — affecting many 
organs. The physical signs and symptoms at present 
associated ivith the avitaminoses are indicative of 


T he rapid increase in knowledge of the chemistry 
of the vitamins has given new impetus to studies 
of nuti'ition. Quantitative chemical and physical 
methods are being developed w'hich are applicable to 
clinical practice. These have greatly broadened the 
scope of the field. While the disease states resulting 
from extreme deprivation of certain vitamins have 
long been recognized, ive have had no means to explore 
border-line conditions nor indeed to recognize them. 

*From the Gray Laboratory of the Roosevelt Hospital. 
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severe grades of deficiency. It is assumed that the 
individual who presents none of these phenomena is 
in a satisfactory state of nutrition. This is not neces- 
sarily the case. Less advanced grades of vitamin de- 
ficiency lacking characteristic signs and symptoms un- 
questionably pass unrecognized. It is not permissible 
to conclude from the type of negative evidence so far 
available, that the lesser degrees of deficiency do not 
militate against optimum health on the one hand, and 
contribute to disease on the other. 

The exact requirements for the particular vitamins 
are unknown. The estimated requirements are based 
upon amounts apparently sufficient to protect against 
deficiency disease supplemented to provide a factor of 
safety. These values at best are only approximations. 
They are not valid criteria of adequacy especially in 
the presence of clinical conditions associated with 
faulty digestion, defective absorption from the intesti- 
nal tract, liver disease, or excessive metabolic require- 
ments. It is evident that great variation in individual 
needs must occur. It is likewise evident that rational 


and successful therapy must be based upon accurate 
standards of normal vitamin saturation, and upon 
direct quantitative methods which can be used for 
clinical investigation. Such tests are being developed, 
and although imperfect they afford a preliminary 
technique for exploration of deficiencies of Vitamin 
A; pro-Vitamin A, carotene; Vitamin C, and Vitamin 
K. 

There is a paucity of literature dealing with blood 
values of Vitamin A. Menken (2) has reported the 
equivalent of 0 to 8.4 Lovibond blue units per 100 cc. 
Other reports which attempt to translate the coloro- 
metric readings into terms of vitamin units are not 
comparable. 

Data on blood carotene values are more numerous 
but show marked variation. Clausen t3) reported a 
fairly constant level at 0.08 mg. per 100 cc., the 
equivalent of 1.3 Lovibond yellow units, in normal 
children over two years of age. 

Normal blood values for Vitamin C have been fairly 
well established by reports from many laboratories. 
Abt and Farmer (4) in a recent critical revue, state 
that healthy persons taking what is considered to be 
an adequate intake of Vitamin C yield plasma values 
of 0.7 mgs. per 100 cc. or higher. Values below this 
level they consider subnormal, or at least suboptimal. 
According to them active scurvy maj' occur with a 
Vitamin C level up to 0.4 to 0.5 mgs. per 100 cc. 

An additional antihemorrhagic dietary factox’, 
Vitamin K originally desci-ibed by Dam (5) has re- 
cently received much attention. Lack of this substance 
is associated with deficiency of prothrombin in the 
plasma of chicks with hemorrhagic disease, and of 
dogs and of man with vai-ious pathologic conditions of 
the biliary tract and the liver. Snell, Butt and Oster- 
berg (6) have shown that oi'al administration of this 
fat soluble factor in the presence of adequate amounts 
of bile salts will inci'ease the concentration of px’o- 
thi'ombin and thereby reduce the clotting time of the 
blood. They have likewise shown that determination 
of prothrombin time may be used as an inde.x of pro- 
thrombin concenti'ation and indirectly, therefore, a 
measurement of Vitamin K deficiency. 

MATERIAL 

We have been impressed with the importance of 
mixed deficiency states occui-i'ing in the coui-se of 
certain diseases, notably chronic ulcerative colitis and 
spi'ue (7, 8, 9). Dui'ing the past year determinations 
of blood carotene. Vitamin A, Vitamin C and Vitamin 
K have been included among the routine studies of a 
considerable group of individuals. This report is based 
upon our findings in forty-one appai-ently normal 
healthy adults and two hundi-ed and sixteen patients 
seen in hospital, dispensary, and private pi’actice in 
New York Citj’’. The patient group includes forty-nine 
cases of chronic ulcerative colitis, forty-six cases of 
peptic ulcei’, and one hundred and twenty-one miscel- 
laneous ward cases. 

METHODS 

Plasma Vitamin A determinations have been done 
by the modification of Van Eckelan’s method described 
by Menken (2). Readings are made against the blue 
plates of the Lovibond tintometei'. Since the color re- 
action is ti-ansitoiy and since no completely satis- 
factory conversion factor for translation into units of 
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Vitamin A is available, results are expiessed as Lovi- 
bond Blue Units (LBU). 

The carotene determinations have been made bj the 
same technique, by extraction and comparison with 
the yellow standards of the Lovibond Tintometer. It 
has seemed desirable to express results in terms of 
Lovibond Yellow Units (LYU) rather than to trans- 
late them into milligrams of carotene by reference to 
the Ferguson (10) curve. 

Vitamin C determinations have been made by the 
method of Farmer and Abt (11). Results are ex- 
pressed in terms of milligrams per 100 cc. 

The Vitamin K status has been estimated by 
measurements of prothrombin time using the methods 
of Quick, Stanley-Brown and Bancroft (12) and of 
Quick (13). Results are expressed in seconds. The 
upper limit of normal for these methods is thirty 
seconds and fifteen seconds respectively. 

FINDINGS IN NORMAL ADULTS 

Forty-one apparentlj' normal health}' adults were 
studied to calibrate the methods, and to establish 
normal ranges for purposes of comparison. Blood 
Vitamin C determinations were done on all. Vitamin 


A in thirty-nine, and carotene in thirty-eiglit. Casual 
non-fasting determinations were made on each indi- 
vidual and subsequently the te.sts were repeated using 
morning fasting blood from each subject. The casual 
specimens revealed higher average values for each 
substance tested, larger ranges, and larger standaid 
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deviations. Consequently the fasting values have been 
accepted as more significant and have been utilized 
throughout. 

The thirty-nine normals tested gave an average 
Vitamin A content equivalent to 1.9 LBU with a 
standard deviation of ± 0.55. The e.xtremes were 1.0 
LBU and 3.3 LBU. (Graph 1). 

The blood carotene content in the thirt.v-eight 
normals averaged 0.77 LYU with a standard deviation 
of ± 0 29. The extremes were 0.3 and 1.7 LYU. 

The Vitamin C values in forty-one normals aver- 
aged 0.76 mgs. per 100 cc. with a standard deviation 
of 0.32. The extremes were 0.25 mgs. per 100 cc. and 
1.60 mgs. per 100 cc. 

ULCERATIVE COLITIS 

Forty-nine cases of chronic ulcerative colitis have 
been studied in similar fashion. (Graph 2). The 
average Vitamin A value was found to be equivalent 
to 1.6 LRU : the standard deviation d: 0.67, and the 
range 0.8 LBU to 3.6 LBU. Contrasting these findings 

Table II 

Ulcerative colitis eases 
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with those in the normal control group, the average is 
somewhat lower, the range is greater, and the lowest 
value observed is lower than any in the normal grouji. 
The aierage carotene content, 0.86 LYU is somewhat 
above that obseiwed in the control group, the range is 
greater, the standard deviation is larger, and the 
lowest value is below that observed in normals. The 
average Vitamin C content, 0.85 mgs. per 100 cc. is 
likewise above the average value obseiwed in the 
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normal group, the range is greater, the standard devi- 
ation larger, and the lowest value below that found in 
the controls. 

Forty-six cases of peptic ulcer have been studied by 
the same technique. (Graphs). All were hospitalized 
for treatment. The observations to be presented repre- 
sent the first determinations after admission to the 

Table III 
Ulcer cases 
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ward.s. The average Vitamin A value, equivalent to 
1.5 LBU is lower than that in the normal group, or 
that found in the colitis group, the range is less, the 
low value is below in either of the other groups, and 
the standard deviation is lower. The average carotene 
value, however, 0.87 LYU is higher and the range is 
greater. The lowest value is below that in the control 
group and is equal to that in the colitis group. The 
average Vitamin C level, however, of 0.51 mgs. per 
100 cc. is lower than in either group and lies at the 
scorbutic borderline. There is little difference in com- 
parison of ranges. The standard deviation, however, 
is lower. 

One hundred and twenty-one miscellaneous ward 
patients have been studied in similar fashion as a 
second control and are presented without respect to 
diagnosis and without reference to duration of hospi- 
tal residence. (Graph 4). Vitamin A determinations 
have been made on one hundred and fourteen. The 
average, equivalent to 1.5 LBU, corresponds to the 
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finding in the ulcer cases and is below the level of the 
normal and the colitis groups. The range is greater 
than in the other three groups. The lowest value is 
lower, and the standard deviation is less. 

The carotene level, 0.87 LYU, is comparable to those 
in the ulcer and colitis groups, and is above the level 
obsen-cd in the normal control.^. The range and the 


standard deviation are greater than in any of the 
three groups. The average Vitamin C level, 0.64 mgs. 
per 100 cc. is intermediate between those of the ulcer 
and the colitis cases. The range, however, is greater 
than that in any of the other groups. 

VITAMIN K 

Prothrombin determinations have been made on 
sixty -nine 'miscellaneous cases. Three individuals have 
shown a definite elevation of prothrombin time. It is 
of interest to note that jaundice was not present. 

DISCUSSION 

The methods used for estimation of blood Vitamin 
A and carotene are admittedly inexact as in any 
colorometric procedure which is based upon a transi- 
tory end point. This potential source of error is proba- 
bly magnified to some e.xtent when readings are made 
by eye rather than by photoelecti-ic equipment. With 
practice, however, satisfactory uniformity of results 
can be obtained on duplicate specimens. Since there is 
.an inherent and unavoidable error in the method it 
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has seemed best not to magnify this error by the effort 
to translate blue units into U.S.P. units of Vitamin A, 
and yellow units into milligrams of carotene. Since 
e.xact human standards are either unknown or still 
subject to discussion it was decided to use the values 
observed in our normal group as the standard for 
comparison. A chart has been constructed on which 
are plotted as zones the “A,” carotene, and “C” values 
obtained from the normal group. Each of these zones 
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is derived by applying the standard deviation to the 
average. 

The resulting "normal” chart (Graph 5) however is 
undoubtedly normal in a relative sense only. Present 
information does not permit definition of the normal 
level of blood Vitamin A or carotene. Since several of 
our control group revealed Vitamin C levels below the 
scorbutic threshold it is improbable that the lowest 
values for Vitamin A and carotene represent optimal 
values. Furthermore, requirements undoubtedly vary 
under differing physiologic and pathologic conditions. 
Moreover, Bessey and Wolbach (14) have pointed out 
that the concentration of Vitamin A in the blood is 
independent of the amount stored in the liver and 


therefore is not an accurate index of saturation or 
depletion. Similarly the plasma carotene appears to 
be a measure of the difference between rate of ab- 
sorption and rate of conversion to Vitamin A rather 
than an index of reserve or intake. 

The normal range for blood Vitamin C is well es- 
tablished. 

We have no basis for contrasting the Vitamin A 
values in our normal controls with other findings re- 
ported in the literature. The blood carotene average 
is definitely below the level reported by Clausen (3) 
for normal children. Our control group as a whole 
appears somewhat deficient in Vitamin C. Ten had 
0.6 mgs. per 100 cc. or less. Only twelve reached or 
exceeded 1.0 mgs. per 100 cc. 

The average values observed in the cases of chronic 
ulcerative colitis probably do not present a true 
picture. Many of these individuals had been under 
observation for considerable periods in the Outpatient 
Department where they had received careful dietetic 
instruction from a trained dietitian. Moreover in most 
instances they were receiving supplemental vitamin 
medication. It is significant, however, that the lowest 
values for “A” and "C” were below the lowest values 
observed in the control group. 

The findings in the ulcer cases, on the other hand, 
are not weighted by previously given vitamin medi- 
cation or carefully supervised diets. The observations 
in this group were made on consecutive ward ad- 
missions within twenty-four to forty-eight hours after 
entry into hospital. The average values for Vitamin 
A and Vitamin C are distinctly lower than those in 
the control group, and the minimal values likewise are 
lower. Our Vitamin C findings confirm the previously 
reported results of Portnoy and Wilkinson (15) and 
Lazarus (16). 

The data obtained from the miscellaneous group do 
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not permit of any definite conclusions. In general the 
value.s fall between the ulcer case.s on the one hand 
and the colitis and normal groups on the othei-. This 
finding is to be e.xpected in individuals either chroni- 
cally or acutely sick who have not been rece'iving 
.'supplemental vitamin medication. One striking find- 
ing, however, in thi.s group, the frequency of low 
\b‘tamin C levels, is well shown on Graph 4. This may 
be explained by poor diets prior to entry, increased 
metabolic demands, or hospital diet which is inade- 
quate to meet the apparent high requirements of these 
patients. 

It is of interest to note that the carotene values in 
the colitis, the ulcer, and the miscellaneous groups, ai'e 
definitely above the average of the normal groups. The 
significance of this is not clear. 

Despite the sources of error at present inherent in 
blood Vitamin A determinations, the findings in our 


The past histoi-y is irrelevant except for chronic sinu- 
sitis, bleeding gums at times and cutaneous ecchymoses 
following slight trauma. 

Physical examination revealed a poorly nourished pale, 
chronically sick young woman. The tongue was noinial 
and the teeth and gums in good condition. No abnormali- 
ties of the skin were noted. The heart and lungs and 
abdomen were negative. Proctoscopic examination revealed 
a swollen acutely inflamed mucosa oozing blood freely. 

She was followed in the Outpatient Department for two 
weeks and then admitted on January 11th because of in- 
creasing weakness, pei-sistent diarrhea and profuse rectal 
bleeding. On two occasions just prior to hospitalization 
she vomited small amounts of blood. 

TREATMENT 

At the first visit to the Outpatient Department she was 
referred to the dietitian and instructed to take a diet con- 
taining adequate sources of Vitamin C. During the second 
week Vitamin A, 2C,G00 units, in the form of oleum per- 
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hand.s parallel the clinical condition in many patients. 
Low values have been amply confirmed by correlation 
with well recognized physical signs. The value of re- 
peated Vitamin A, C and occasionally K estimations is 
illustrated by the following cases. 

CASE ABSTRACTS 

R. P. : Age 30. The patient is a thirty year old Italian 
American housewife who was first seen on December 28, 
1038. Four years previously she developed a gradually in- 
creasing diarrhea with bleeding from the colon. This at- 
tack sub.sided in the course of a month and was followed 
by .a year of freedom from symptoms in which she gained 
IS pounds. The second attack followed oophorectomy and 
appendectomy. .A. third episode occurred 2 years later and 
again cleared up in a reasonable period of time. The 
fourth attack began five weeks prior to admission with 
gradually incrc-asing diarrhea with mucus and blood in the 
stools. Since the onset of this last attack she had been on 
a restricted soft diet with boiled meats but had had no 
fruit juiec.s, fruits or vegetables. 


comorphum were given daily. From January 11th to Janu- 
ary 19th treatment was by diet alone. On the latter date 
Vitamin A 13,300 units daily in the form of oleum per- 
comorphum was added and continued throughout the 
period of observation. No other supplemental sources of 
Vitamins A or C or carotene were given. (Graph G). 

VITAMIN ASSAYS 

On December 29th the fasting blood values were as 
follows: Vitamin C 0.2 mgs. per 100 cc.; Vitamin A 1.1 
Lovibond blue unit equivalents; Carotene 0.6 Lovibond 
yellow unit equivalents. On January 11th and 12th the 
Vitamin C level had risen to 1.1 mgs. per 100 cc. There- 
after it remained at normal or saturation levels. The pro- 
thrombin time on January 11th was found to be 47 seconds 
falling to normal on January 17th. 

The blood Vitamin A remained at the low level of 1.1 
LBU per 100 cc. through January 19th. Daily adminis- 
tration of 13,300 units of “A" thereafter was followed by 
progressive rise to the normal zone. 
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The blood carotene curve irregularly parallels the 
Vitamin “A” cui-ve. 

COMMENT 

This patient’s diet was grossly deficient in sources of 
Vitamins C and K and probably lacking as well in thiamin, 
A and D. On dietary management alone the blood Vitamin 
“C" returned to normal levels wthin two weeks. The pro- 
thrombin time likewise fell to normal. Cessation of rectal 
bleeding coincided roughly -with the restoration of these 
values to normal. Daily administration of 13,300 units of 
Vitamin A in the form of oleum percomorphum was ac- 
companied by a progressive rise of the blood "A” values 
toward normal levels. 

This patient therefore exhibited a multiple deficiency 
involving at least Vitamins A and C. The slightly but 
definitely elevated prothrombin time noted after two 
weeks on a properly balanced diet, and the relatively close 
association in time between cessation of rectal bleeding 


out fever and without evidence of organic cardiac disease. 
The ankle jerks were not obtainable. Proctoscopy revealed 
an advanced but relatively quiescent ulcerative colitis 
without evidence of bleeding. Barium enema showed total 
involvement of the colon. X-ray examination of the 
skeleton is reported as follows; “Skeletal epiphyses were 
examined and the development is in keeping with that of 
a twelve year individual.” (Graph 7). 

VITAMIN ASSAY 

Vitamin assay on admission revealed a normal blood 
carotene and Vitamin “C,” and a very low Vitamin A. The 
values were 0.9 LYU, 1.1 mgs. per 100 ce. and 1.0 LBU 
respectivelj’. The prothrombin time 49 seconds, was 
slightly elevated. In view of these findings the base diet 
was supplemented by Vitamin A 2G,G00 units per day in 
the form of oleum percomorphum. This was followed by 
a definite rise in the blood A curve which howevei levelled 
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and noiTual prothrombin levels suggest a Vitamin K de- 
ficiency as well. Improvement in the blood vitamin levels 
was accompanied by definite general clinical improvement. 

R. W.: The patient is a seventeen year old American 
boy who was admitted to the hospital on January 15, 1939. 
Five years previously he developed what was diagnosed 
as chronic ulcerative colitis follouung an attack of typhoid 
fever. There were repeated recurrences. During the ten 
months prior to admission he had had persistent diarrhea 
without gross blood in the stools. During the past two 
years he lost thirty pounds in weight. 

Physical examination revealed a greatly emaciated 
underdeveloped boy. Stature was much below normal. The 
genitalia were undeveloped and there was no axillary or 
pubic hair. The tongue was definitely smooth but not red 
or inflamed. The skin was exceedingly dry, harsh, and 
scaly, and the mucous membranes pale. Two chronic 
ulcers of four months duration were present in the skin 
of the abdomen. There was a marked tachycardia with- 


off at 1.5 LBU. Because of this the oleum percomorphum 
by mouth was supplemented by daily inunctions of 15 cc. 
of cod liver oil. This combined therapy was given from 
Januarj' 31st to February 7th inclusive when both wore 
discontinued. On the latter date the blood A had reached 
1.7 LBU and despite ileostomy the folloiving day the “.A” 
values rose to 2.1 LBU on the 13th. Three days later it 
had fallen 1.3 LBU, at which time oral administration was 
resumed. 

The blood carotene curve varied irregularly throughout 
the period of observation. 

The blood Vitamin “C” fell slowly following admission 
to 0.6 mgs. per cent. At this time 1.0 gms. of cevitamic 
acid by mouth was given daily through February 7th. The 
curve piomptly rose to the normal range, falling again in 
the post-operative period to 0.3 mgs. per 100 cc. 

The prothrombin time fell to normal w’ithout supple- 
mental medication. 


G2-1 


American Journal of Digestive Diseases 


The patient was discharged on March 2.'ird much im- 
proved, hnvinfr gained twelve pounds. 

COMMENT 

This patient on admission presented clinical evidence 
of advanced deficiency disease characterized by arrested 
growth, emaciation, anemia, delayed puberty, arrest of 
bone development and the skin changes associated with 
A’'itamin A deficiency. The bone changes demonstrated by 
X-ray are characteristic of recurrent rickets and also of 
e.vpcrimental “A” deficiency in animals. Treatment was 
guided by the vitamin assays and the date of operation 
based upon the observed curves. The unusually smooth 
convnlc.'cence we attribute in no small part to the cor- 
rection of the observed deficiencies. 


examination revealed an acute diffuse inflammatory 
process throughout the \'isualizcd area with moderate 
bleeding. Barium enema showed involvement of the entire 
colon. There was a moderately severe anemia. Macrocides 
and nucleated red cells were seen in the stained blood film. 

COURSE 

During the ensuing weeks he developed a variety of 
complications. The tongue and buccal mucosa became red, 
inflamed and painful, presenting the characteristic ap- 
pearances of acute pellagra. Parenteral liver extract 
(Lilly 343) failed to control the oral condition until GOO 
mgs. of nicotinic acid daily was added. Two perirectal 
abscesses required surgical drainage. The general con- 
dition became increasingly unsatisfactory, with progres- 
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S. B.: The patient was a twenty-one year old American 
male who was admitted to the hospital on September 13, 
10."?. Six weeks previously he developed a gradually in- 
crea.sing watery diarrhea, weakness and progressive loss 
of weight. 

The past history was non-revealing. 

On admission he showed marked emaciation and pallor. 
The tongue was smooth but not inflamed and there were 
scattered aphthous ulcers on the buccal mucosa. The skin 
was very dry and slightly hnicrkeratotic. Heart and lungs 
were negative. There was tenderness over the colon and 
a p.alpable dilated cecum. Hyperesthesia and paresthesia 
werc noted over the dor.sum of the right foot. The right 
patell.'ir roflev was less active than the left. Proctoscopic 


sive weight loss, septic temperature curve, and evidence of 
renal irritation. By mid-December surgery seemed to olfer 
the only hope of survival. Recognizing the seriousness of 
the risk ileostomy was performed on December 10th. Six 
days later he developed what appeared to be acute scurvy. 
The ileostomy drainage consisted of tarry material 
giving a strongly positive benzedine reaction, there was 
blood in the urine, the entire body was studded with 
cutaneous petechiae, and there was a massive subcutane- 
ous hemorrhage in the left leg. There was no reduction of 
blood platelets. The appearance of these signs was ac- 
companied by shock which was controlled by transfusion. 
Death occurred nine days later from inanition without evi- 
dence of further hemorrhage. (Graph 8). 
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VITABIIN ASSAYS 

It was impossible to do a blood vitamin assay until two 
weeks after admission. Because of the obvious malnutri- 
tion and the rectal bleeding he was placed at once on 300 
mgs. cevitamic acid by mouth daily and 20,600 units of 
Vitamin “A” in the form of oleum percomorphum. On 
October 4th the blood Vitamin A and carotene were both 
at low levels, 1.1 LBU and 0.25 LYU respectively. The 
Vitamin C content was 0,8 mgs. per 100 cc. During the 
period of observation the Vitamin A curve fluctuated ir- 
regularly seldom reaching normal values. The initial 
dosage of oleum percomorphum was continued unchanged. 
The blood carotene curve showed a sustained rise until 
operation on December 10th v/hen it dropped again moder- 
ately. The Vitamin C content remained at normal levels 


when it was found to be 1.3 mgs. per 100 cc. The follow- 
ing day the prothrombin time was found to bo 192 seconds. 
Through the courtesy of E. R. Squibb & Co. we were able 
to obtain a Vitamin “K" concentrate containing 500 units 
per cc. Five cc. were given by mouth on December 18th 
and four cc. 19th, 20th and 2lst and two cc. on the 22nd. 
The prothrombin time was thirty-one seconds on the 21st 
and twenty-nine seconds on the 22nd. On December 21th, 
two days after discontinuing the “K” concentrate, the 
prothrombin time had again risen to 62 seconds. Bile salts 
were not administered. 

COMMENT 

This patient presented a severe mi.Ncd deficiency state 
characterized clinically by pseudo-pellagra, macrocytic 
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until November 4th when it had fallen to 0.4 mgs. per 100 
cc. The daily dosage of cevitamic acid was then increased 
to 400 mgs. This was followed by a rise of the curve into 
the normal range. On December 8th, 2 days prior to oper- 
ation, the blood “C" w'as 0.7 mgs. per 100 cc. For a month 
before this date the diet had been supplemented by the 
juice of four lemons daily. All medications were stopped 
the day of operation. Fluids by mouth including fruit 
juices Were resumed the day of operation and soft diet on 
the 13th. 

"With the onset of the acute hemorrhagic episode the 
patient was given a transfusion of 750 cc. of citrated 
blood, and 1.0 gms. of cevitamic acid intravenously. Be- 
cause of the gravity of his condition a blood Vitamin C 
determination could not be made until some hours later 


anemia, and an acute hemorrhagic episode presenting the 
clinical phenomena of scurvy. Unfortunately it was not 
deemed wise to take blood for vitamin assay during the 
immediate post-operative period. The blood Vitamin “C” 
curve throughout the period of obsenmtion and the re- 
sumption of fruit juices within tivelve hours of the oper- 
ative procedure led us to believe that there was no danger 
of deficiency of this factor. It is unfortunate that a "C” 
determination could not be done prior to the transfusion 
and the intravenous administration of cevitamic acid. The 
observed value of 1.3 mgs. some hours later, however, does 
not suggest the existence of a “G” deficiency sufficiently 
severe to e.vplain the clinical picture. It was of great 
interest to find the marked “K” deficiency in the absence 
of jaundice and likewise to observe the return of pro- 
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thrombin time to normal levels after the administration of 
13 cc. of concentrate containing a total of 6,500 units of 
Vitamin “K.” This was effective without the adminis- 
tration of bile salts. Although the cause of the hemor- 
rhages cannot be stated positively in this instance, it 
seems probable that the “K” deficiency alone or in combi- 
nation with a moderate deficit of "C” were responsible. 

M. A.: The patient is a thirty year old Jewish male 
who was first seen on September 1, 1932. He gave a 
history of recurring attacks of chronic ulcerative colitis 
for three and a half years wth recent recurrences. The 
history was irrelevant otherwise. Physical e.xamination 
revealed nothing of note apart from proctoscopy which 
showed an acutely inflamed mucosa. Barium enema demon- 
strated a normal colon pro.ximal to the sigmoid. Small in- 


were no clinical indications of deficiency disease. Shortly 
thereafter small intestine X-rays revealed the charactei-- 
istic changes seen in deficiency disease and suggestive 
evidence of new areas of regional enteritis. He was re- 
admitted to hospital. In mid-December subacute glossitis 
appeared. There was a mild hypochromic anemia. The 
laboratory findings were suggestive of sprue. Conse- 
quently he was placed on a high protein low fat diet 
supplemented by large dosage of Vitamins A and D, and 
a rich source of B comple.\-. There was no improvement 
on this regime and heavy parenteral dosage of liver ex- 
tract had no apparent effect other than to correct the 
glossitis. Stools averaged from si.x to ten daily and from 
December 24th were controlled by opium and opium de- 
rivatives. 
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te.stine X-rays, however, suggested an organic lesion of 
the terminal ileum. 

The colitis was brought under prompt control by dietary 
management and vaccine. There has been no recurrence. 

In 1935 he began to have mild sj-mptoms of intestinal 
obstruction and diarrhea. This condition became chronic. 
By Februarj’ of 1937 the symptoms had developed to a 
point requiring hospitalization. A month later ileo-trans- 
verse colostomy was performed and subsequently resection 
of the diseased portion of the ileum, and the proximal 
colon. The anatomic diagnosis was chronic non-specific 
enteritis. Convalescence was smooth. 

In October of 1937 he returned complaining of increas- 
ing flatulence, distention and loose stools. The feces re- 
sembled those of sprue. The tongue was normal and there 


On January ICth he complained of severe pain in the 
right gluteal region at the site of a previous liver e.xtract 
injection. Examination revealed a large area of indu- 
ration, increased heat, and extreme tenderness. Urinalysis 
at this time was negative. 

The folloOTng day his condition was exceedingly grave. 
He was coughing and spitting considerable amounts of 
blood. There were large subcutaneous hemorrhages in the 
right upper arm. There was continuous oozing from a 
venipuncture in the ante-cubital fossa. The feces were 
tarry and contained bright blood. There was emesis of 
coffee ground material. He was unable to void and cathe- 
terization yielded grossly bloody urine. The hemoglobin 
had fallen to 329o (Sahli) and the erythrocyte count to 
1,600,000. He complained of muscle cramps during the 
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morning and in the aftei-noon he developed a series of 
attacks of typical acute tetany. This acute episode was 
controlled by transfusion of GOO cc. of citrated blood, and 
by intravenous administration of 1.0 gm. of cevitamic 
acid and 60 cc. of lO'/c calcium gluconate solution. 

For the next five days 0.5 gms. of cevitamic acid was 
given daily by vein. The fruit juices of the diet were 
permanently supplemented by 500 cc. of fresh orange 
juice and the juice of five lemons each day. By January 
27th gross bleeding had ceased. The blood Vitamin C, 
however, was low and consequently 1.0 gm. of cevitamic 
acid by mouth daily was added and given continuously 
thereafter. 

During the latter part of January the patient com- 
plained bitterly of increasing pain in all four extremities 
and of paresthesias of the hands and feet. By Februai-j- 
5th a frank peripheral neuritis of both arms and legs was 
evident, with marked motor weakness, muscle tenderness 
and diminished or absent deep reflexes. It was apparent 
that the clinical picture was further complicated by a 
classical beriberi. Consequently he was put on daily 
pai-enteral dosage of 3000 international units of thiamin. 

February 6th cutaneous ecchymoses again appeared. 
Daily intravenous administration of 0.5 gms. of cevitamic 
acid was added. Two days later there was bleeding from 
the mouth and gums, ecchymoses and petechiae were 
scattered profusely over the entire body, and another at- 
tack of hematemesis occurred. Every hypodermic puncture 
was surrounded by an ecchymotic areola and slow con- 
tinuous oozing of blood occurred from some. The hemo- 
globin was 449n (Sahli) and the erythrocyte count 1,900,- 
000. A series of large transfusions were given. 

On February 19th hemorrhagic areas reappeared in the 
buccal mucosa. A venipuncture oozed continuously for 
forty-eight hours. Pour days later there was profuse 
bleeding from the gums and a newly-developed ulcer at 
the tip of the tongue. There were multiple subcutaneous 
hemorrhages and a large deep hemorrhage in the tissues 
of the left upper arm. The following day the Vitamin C 
sources were supplemented by the addition of the juice of 
ten lemons. This was continued up to the time of dis- 
charge. Slight bleeding from the gums continued inter- 
mittently. New bleeding areas developed on the base of 
the tongue, the floor of the mouth and the frenum. 

During the first week in March he complained of pain 
in the left side of the neck. This was accompanied by 
swelling, induration and marked tenderness. Simultane- 
ously a large submucosal hemorrhage appeared on the left 
side of the uvula and wall of the pharynx producing some 
respiratory obstruction and marked difficulty of deglu- 
tition. Bleeding ceased, after March 7 and the patient 
made a slow but satisfactory convalescence. He was dis- 
chai'ged on May 4th and has been followed at weekly or 
two weekly intervals in the Outpatient Department. 

His subsequent course was uneventful until mid-De- 
cember of 1938 when he began to pass considerable 
amounts of blood by rectum. Anoscopic, proctoscopic and 
X-ray examinations failed to reveal the source of bleed- 
ing. Repeated prothrombin determinations revealed no clot 
formation. There was no jaundice. Exhibition of Vitamin 
K 2000 units daily, kindly supplied by E. R. Squibb & Co., 
rapidly restored the prothrombin time to normal and di- 
minished but did not entirely stop the bleeding. Bile salts 
were not administered with the “K” concentrate. (Graph 
0 ). 

VITABIIN ASSAYS 

The first vitamin assay was done on January G, 1938. 
The values for “A” and carotene were e.xtremely low 0.1 
LBU and 0.1 LYU respectively. The Vitamin C content 
0.8 mgs. per 100 cc. was within the normal range. On 
January 20th, 3 days after the onset of acute scurvy and 
after 2.0 gms. of cevitamic acid intravenously in the pre- 
ceding three days the Vitamin C level had fallen to 0.3 
mgs. per 100 cc. and on the 27th to 0.14 mgs. per 100 cc. 


despite the addition of 500 cc. of fresh orange juice and 
the juice of four lemons each day. The further addition 
of 1.0 gm. of cevitamic acid by mouth each day wa.s 
followed by a rise to G.3 mgs. per 100 cc. on February 3rd. 
On the 6th because of renewed bleeding half a gram of 
cevitamic acid each day intravenously was added to the 
schedule already in force. Withdrawal of blood for vitamin 
assay was not deemed advisable until February 23rd when 
the “C” content was 1.72 mgs. per 100 cc. 

On the 24th the “C” sources were still further increased 
by the juice of ten additional lemons each day. On March 
3rd and March 8th the blood “C” level remained at 0.1 mg. 
per 100 cc. coinciding with the final acute hemorrhagic 
episode. Throughout the remainder of the period of ob- 
servation the blood “C” content remained within the 
normal range. Following dischai-ge from the hospital the 
diet was supplemented by the juice of five lemons daily, 
and for most of the time by six oranges each day as well. 

The blood Vitamin A level ranged from a trace to .2 
LBU from January 6th through March 3rd despite the 
daily oral administration of 39,900 V.S.P. units of Vitamin 
A in the form of oleum percomorphum. From March 7th 
to May 4th with the e.xeeption of one day 60 cc. of cod 
liver oil were given daily by inunction. There was an im- 
mediate rise and equally abrupt fall of the “A” cum-o 
followed by a sustained rise to 4.4 LBU on May llth, a 
week following discharge from the hospital. Thereafter 
despite the continued oral administration of 39,900 units 
of Vitamin “A” in the form of oleum percomorphum the 
curve followed an irregular downward trend never, how- 
ever, reaching the previous low levels. 

The curve of blood carotene irregularly paralleled the 
Vitamin “A” cuiwe. 

The occurrence of rectal bleeding in December was not 
associated with an abnormal blood Vitamin “C" cuiwc. 
Prothrombin determinations on six successive occasion.s 
showed complete failure of elot formation, the last on 
January 16, 1939. Vitamin “K" concentrate kindly supplied 
by E. R. Squibb & Co. was started on this date in daily 
dosage of 2000 units and continued through February 3rd. 
The prothrombin time dropped abruptly reaching 16 
seconds on January 27th. There was no jaundice. The 
icterus index was normal. Bile salts were not administered 
with the “K” concentrate. 

This patient must be regarded as a case of conditioned 
deficiency disease secondary to regional enteritis, present- 
ing the characteristics of acute and chronic scurvy, acute 
tetany, acute beriberi, and nine months later acute 
Vitamin “K” deficiency in the absence of jaundice, with 
normal icterus index, and without other signs of hepatic 
disease. 

SUMldARY 

Accurate methods are now available for blood 
Vitamin C and K determinations. Although the tech- 
nique and interpretation of Vitamin A estimations are 
open to criticism they are sufficiently accurate to have 
clinical value. Studies of a group of apparently 
healthy normal adults have been utilized to plot zones 
of apparent normalit.v for Vitamins A, carotene, and 
C. Although the low limits found in the normal group 
cannot he accepted as the low limits of physiologic re- 
quirements, they constitute a useful basis for com- 
parison. Our findings indicate that a significant pro- 
portion of healthy individuals taking average diets are 
well below the optimal level of blood Vitamin C. It is 
probable that certain of the A values are likewise low. 
The average Vitamin A and C values in a consecutive 
series of peptic ulcer cases are below the averages of 
the normal group, and the Vitamin C level is fre- 
quently very low. Similar deficiencies are not infre- 
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qucnt in chronic ulcerative colitis, and in the general 
ward population. 

Repeated vitamin determinations have proved to be 
of inestimable value in the management of individual 
patients. They permit intelligent and controlled 
therapy of deficiency states. It is of interest that 
inunction of cod liver oil has proven to be an effective 
method of raising the blood Vitamin A level. It is 
liken'ise of interest to note that in certain severe de- 
ficiency states uncomplicated by jaundice a marked 
defect in prothrombin may occur associated with 
hemorrhage and responding promptly to the adminis- 
tration of Vitamin K concentrate vdthout bile salts. 

CONCLUSIONS 

1. Subclinical vitamin deficiency states are not un- 
common. 

2. Methods of vitamin assay and normal standards 
are sufficiently accurate for clinical purposes. 

3. Repeated vitamin assays frequently provide a 
most important guide to therapy. 
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DISCUSSION 

DR. HEINRICH NECHELES (Chicago) : In view of 
the previous two papers, I should like to point out the im- 
portance of the factor of absorption in the gastro-intesti- 
nal tract, which seems to be overlooked by a number of 
investigators. If vitamins are given by mouth and cannot 
be absorbed, it is as good as if they are not given. We 
have seen that in patients and animals, and I very much 
feel that the ultimate way out will be to have most 
vitamins in soluble preparations for injections. 

In all cases of atrophy or inflammation of the gastro- 
intestinal mucosa, or of diarrhea, administration by 
mouth, even of huge doses, may be useless. 

Another point I want to make is that although it is be- 
lieved that single, isolated vitamins are specific for certain 
clinical conditions, it becomes more and more evident that 
we have to administer groups of vitamines, and that seems 
to be quite evident from previous papers. For instance, 
the conviction is growing in many observers that in pel- 
lagra, it is not nicotinic acid alone, which ultimately cures, 
but a combination of several factors of the B group. 

To give yeast is pretty useless in a number of patients 
because yeast is hydrolyzed with difficulty. In the absence 
of essential ferments, especially of trypsin, the yeast is 
utilized little or not at all, and it would be very good if 
yeast would be eliminated entirely from cases that have a 
disturbance in their digestive canal and an injectible yeast 
e.xtract used instead. 


Clinical Observations on the Possible Relationship of Digestive Tract Disease 

to a Type of Osteoporosis* 
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W ITH the advancement in knowledge of nutritional 
and endocrine disorders and development in 
roentgenological and chemical methods more attention 
has been called to disorders of mineral metabolism. 
Generalized demineralization of bone is observed to a 
striking degree in hjTierparathyroidism, further char- 
acterized by a high serum calcium and low serum 
phosphorus. Numerous reports in the literature (1, 2, 
3) mention association of osteoporosis in some in- 
stances of long standing hj’perthyroidism, the exact 
mechanism by which this occurs being rather un- 
certain or obscure, but indicative of the more ex- 
tensive alteration of the metabolic physiologj’' in this 
disease. Generalized demineralization of bone has been 

■^From the Departments of Jlcdicine and Radiolory, Temple University 
Ho'jpital and Medical School, Philadelphia, Pn. 

Read at the Anneal 1939 Session of the American Gastro-Entcrolorical 
Association at Atlantic City. 


observed in cases of long standing nephritis (4, 5) 
referred to as hyperparathyroidism secondary to renal 
functional impairment, and related to the retention of 
phosphates because of the inability of the kidney to 
excrete them adequately. Chronic steatorrhea may be 
accompanied by osteoporosis, probably due to exces- 
sive loss of calcium in the feces (6, 7). Poorly balanced 
or deficient nutrition may be important in the pro- 
duction of osteoporosis. A recent editorial in the 
Journal of the American Medical Association on senile 
osteoporosis (8) relates that the "theory that pro- 
tracted deficiencies in basic nutrition resulting from 
poor dietary habits may impair the health of the adult 
and contribute to the factors which produce disa- 
bilities commonly attributed to ‘old age’ has rarely 
been postulated,’’ and calls attention accordingly that 
“gradual demineralization of the skeleton over a 
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period of years may result in pathologic changes in 
the kidneys or other vital organs and hence affect un- 
favorably the health of the patient.” Furthermore, it 
is stated that “generalized osteoporosis in the adult 
can be explained only on a basis of chronic or inter- 
mittent negative mineral balance over a period of 
many years.” 

Demineralization of the skeleton represents an im- 
portant degree of depletion of storage of calcium and 
indicates an inadequate absorption or an increased ex- 
cretion of calcium over a long period. Apparently the 
physiologic process is able to maintain a surprisingly 
constant level of the transport calcium, and for this 
reason cases of osteoporosis may be free from 
symptoms due to hyijocafcemia or hypercalcemia. 
Calcium absorption may be increased (9) by a high 
calcium diet, cod liver oil (Vitamin D), increased in- 
testinal acidity by converting insoluble phosphate into 
soluble compounds of calcium, and systemic acidosis: 
and calcium absoiTition may be decreased by diarrhea, 
a low calcium diet, a high phosphorus diet, poor utili- 
zation of fat and fatty acid, and alkalinity of the in- 
testinal contents. 


Table I 



G. I. Symptoms j 

No G I 

Symptoms j 


Ace 

Male 

Female 

Male 

' Female j 

Total 

Under 30 

0 

0 

1 

1 

0 

1 

30-30 j 

0 

I 

0 

1 

2 

40-40 

0 

3 

0 

0 

! 

50-59 1 

1 

G 

0 

5 1 

12 

GO-GO 1 

t 

6 

2 

1 

10 

i 10 

70-79 

2 

2 ' 

2 

6 

1 

80 or over : 

0 

« 

0 

1 

! I 

Sub-total 

4 

IS 

= 

23 

1 

50 

i 

Total 

i 

1 

22 

2^ 

50 


In support of the view that absorption of calcium 
is decreased by insufficient acid reaction of the con- 
tents of the upper small intestine, Bussabarger, Fi'ee- 
man and Ivy produced severe homogeneous osteoporo- 
sis by gastrectomy in puppies (10). Osteoporosis 
might be expected in achlorhydria of long standing. 

Occasional severe generalized osteoporosis is en- 
countei-ed in the adult in an age before senility, and 
unaccompanied by the change in blood chemistry 
characteristic of hyperparathyroidism. Such patients 
often complain of generalized aches and pains and 
weakness and not infrequently have vague gastro-in- 
testinal symptoms. As the age of GO is approached it 
is often difficult to separate such cases from so-called 
senile osteoporosis, but it can be said that such osteo- 
porosis may e.xist without other characteristics of 
senility. 

Fifty cases of generalized osteoporosis were selected 
for study. None of these cases had the characteristic 
changes in blood chemistiy of hyperpai-athyroidism. 
Undoubtedly some of the cases of older age were 
cases of senile osteoporosis, but there was a sufficient 
number under the age of GO without other evidences 


of senility to be significant for the purpo.ses of this 
study. All of these cases had a sufficient degree of 
osteoporosis to be easily recognized from the roent- 
genograms. A standard technique in taking films and 
extreme caution is neces.sary to avoid error in inter- 
pretation of the presence or absence of osteoporosis. 
It has been estimated that in decalcification the 
calcium loss must be from 20';( to d0((' in order to be 

Table II 

Gastro-intcslinal symptnins in iirinty-twn cases of 
osteoporosis 


Symptom No. of Ca=c's 

Anorexia 9 

Nausea 10 

Vomiting 7 

Vague abdominal pain . S 

Diarrhea . 1 

Constipation IG 

Indigestion, Vague, unqualified 9 

Sensation of fullness in abdomen S 


visible by X-ray (11). Therefore, these cases repre- 
sent severe osteoporosis. The difficulty in recognizing 
lesser degrees of osteoporosis may account for the 
many diagnoses of neurosis or other functional dis- 
turbance so long before the true mineral metabolic 
disorder is discovered. 

Of these 50 patients 22 or 4i% had gastro-intestinal 
symptoms. Since we are interested here particularly 
in those with gastro-intestinal symptoms the other 28 
are not included in this report other than to correlate 
their age and sex incidence which is demonstrated in 
Table I. 

Of the cases with gastro-intestinal systems 18 or 
82% were female and 4 or 18% were male. The ages 
range from 34 years to 71 years; eleven or 50% were 
under 60 years of age, and in this group there were 
10 females and 1 male. In the group over GO years of 
age there were 8 females and 3 males. The sex and 
age incidence was fairly comparable to that of the 
group in which there were no gastro-intestinal 
.symptoms. 

Table III 

Duration of G. I. symptoms range from 1 month to 

20 years 


1 year or under 9 

1-5 years .3 

5-10 years 5 

10-20 years 5 

Total 22 


The gastro-intestinal symptoms in order of their 
frequency were; constipation; nausea; vague, unquali- 
fied indigestion; anore.xia; vague abdominal pains; 
sensation of fullness in the abdomen, and occasional 
vomiting. 

In the eases of long duration the symptoms were 
variable but some time during the history several of 
these sj'raptoms were present alone or in combination. 
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T)il> pastro-intestinal symptoms ranged in duration 
1 month to 20 yeai-s, the majority having symptoms 
over 1 year and nearly one-half of the cases had 
symptoms over 5 years. 

Organic digestive tract disease was demonstrated 
in 11 or oOfJ of the cases and for this reason it is 
difficult to evaluate the origin or significance of the 
gastro-intestinal symptoms. The diagnoses of the 
organic conditions are listed in Table IV. 

Table IV 

Organic digestive tract disease in 22 cases of osteo- 
porosis having gastro-intestinal symptoms 


Chronic Cholecystitis without stones 3 

Chronic Cholecystitis with stones 1 

Duodenal ulcer 1 

Chronic esophageal ulcer 1 

Carcinoma colon 1 

Carcinoma rectum 1 

Diabetes mellitus 3 

Total 11 


The four cases of gall bladder disease were proven 
at operation. The duodenal ulcer was proven by X-ray 
and was accompanied by a typical hyperacidity curve. 
The esophageal ulcer was demonstrated by X-ray and 
esophagoscope, and malignancy has been ruled out by 
healing with stricture and long duration of life. The 
two cases of carcinoma of the lower bowel had 
symptoms referable to the local lesions only a short 
time and it seems reasonable that other very chronic 
gastro-inte.stinal symptoms were on some other basis. 

It is doubtful whether any gastro-intestinal symptoms , 
should be attributed to the diabetes in the three cases 
included. 

Further analytical breaking up of the remaining 
group of 11 cases without demonstrable organic di- 
gestive tract disease shows 6 cases under CO years of 
ago, and seemingly justifiably classed as non-senile, in 

Table V 

C cases under 60 years age with G. 1. symptoms and 
no demonstrated organic digestive tract disease 


Age 

Sex 

Duration of 
Sjaiiptoms 

3-1 

F. 

2 years 

59 

F. 

1 year 

58 

F. 

G years 

58 

JI. 

20 years 

43 

F. 

18 years 

51 

F. 

20 years 


whom there were gastro-intestinal symptoms. This 
group is particularly important in attempting to ap- 
praise an association of gastro-intestinal symptoms 
with generalized osteoporosis. Age and se.x incidence 
and duration of svmptoms of this group are given in 
Table V. 

A careful review of the symptomatology of these G 
cases shows them all verj- similar in character. An- 
orexia. feeling of fullness in the abdomen with or 


without gaseous eructation, vague abdominal pains, 
vague unqualified indigestion, nausea with occasional 
vomiting, and constipation were complaints in all 
cases, and these symptoms seemed to vary somewhat 
from time to time. 

Chronic cholecystitis, irritable colon or spastic con- 
stipation, and gastric neurosis were tentative diag- 
noses offered at some time or other in the course of 
these cases before the osteoporosis was discovered. 
Available dietary history did not reveal any definite 
tendency to taking of a calcium deficient diet, but it 
was interesting that almost universally there was a 
suggestion of intolerance of fatty foods. However, 
there was a suggestion of either insufficient calcium 
intake or inefficient absorption of calcium in two cases 
which responded symptomatically to the administra- 
tion of 6 grams of dicalcium phosphate with viosterol 
(3600 units U.S.P.) daily, showing measurable re- 
placement of calcium in the skeleton within two to 
three weeks as determined by a standardization 
method developed by Dr. George C. Henny of the De- 
partment of Radiology to be reported elsewhere. How 
complete and permanent such therapy will be in re- 
placing calcium and ameliorating symptoms remains 
to be seen, and, of course, caution should be urged in 


Table VI 


Case 

No. 

Blood 

Calcium 

Blood' 

Phosphorus 

Blood 

Phosphatase 

3 

10.7 

2.9G 

2.62 

7 

D'.O 

3.4 


8 

11.0 

2.0 


■ n 

10.3 

3.6 


15 

10.0 

3.9 

7.0 

JS 

11.8 

4.G 


21 

D.e 

3.3 


23 

12.9 

7.9 


24 

9.1 

4.4 

1.4 

25 

9.5 

4.5 

4.0 


interpreting the gastro-intestinal symptoms as due to 
calcium deficiency. 

Blood serum calcium and phosphorus were determ- 
ined in 10 of the cases having gastro-intestinal symp- 
toms, and phosphatase was determined in 4 cases. 
These are given in Table VI, and show essentially 
normal values except in one case in which both calcium 
and phosphorus were somewhat elevated, and in an- 
other case the phosphatase was slightly elevated. In 5 
of the G cases under 60 years of age having gastro- 
intestinal symptoms without demonstrable organic di- 
gestive tract disease, blood serum calcium and phos- 
phorus determinations were available and all within 
normal limits. 

Gastric analyses were not available, so the question 
of whether gastric anacidity might be etiological could 
not be answered. However, 19 cases of pernicious 
anemia, all with gastric analysis and the character- 
istic anacidity, were studied for generalized osteo- 
porosis and only 1 case showed it to be present. 

As further controls, 50 recent cases of chronic 
cholecystitis as diagnosed by clinical history and 
physical examination, and non-functioning gall bladder 
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by X-ray (oral method) were studied, several of these 
being confirmed by operation, and only 1 case of 
generalized osteoporosis was found. Also 23 cases of 
chronic colitis of long standing were studied and no 
cases of generalized osteoporosis found. 

SUMMARY AND COMMENT 

Fifty cases of generalized osteoporosis in the adult 
were studied and 22 were found to have gastro-intesti- 
nal symptoms. None of these cases had the changes 
in blood chemistry of hyperparathyroidism. It is 
obvious, therefore, that severe generalized osteoporosis 
may be and often is without gastro-intestinal symp- 
toms. This type of osteoporosis, wth or without 
gastro-intestinal symptoms, is predominant in the 
female. Some of the cases were necessarily considered 
to be senile osteoporosis because of the age. There 
was no obvious cause of the osteoporosis, such as 
long standing hyperthyroidism, clu’onic steatorrhea, 
or chronic diarrhea. When organic digestive tract dis- 
ease was present in those cases having gastro-intesti- 
nal tract symptoms, chronic cholecystitis was the most 
common diagnosis. A careful review of 6 cases under 
the age of 60 having gastro-intestinal symptoms 
but no demonstrable organic digestive tract disease, 
showed a marked predominance of females, the du- 
ration of the symptoms generally to be a number of 
.rears, and the gastro-intestinal symptoms consisted of 
anorexia, feeling of fullness in the abdomen, with or 
without gaseous eructation, vague abdominal pains, 
vague unqualified indigestion, nausea with occasional 
vomiting, and constipation. It seems likely these 
gastro-intestinal symptoms are not caused by osteo- 
porosis, but rather that patients, particularly women 
from 45 to 60 years of age, having such symptoms of 
long duration may have some nutritional deficiency or 
disorder of calcium absorption resulting in chronic 
or intermittent negative mineral balance. Calcium 
balance studies in well selected cases, to be reported 
later, should add to our understanding of this type of 
osteoporosis. 
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DISCUSSION 

DR. JOHN L. KANTOR (New York) : I should like to 
take this opportunity to discuss several papers together, 


Dr. Althausen's yesterday, Dr. Wilbur’s this morning. Dr. 
Maekie’s and Dr. Brown’s. 

I think we are now in a position to look at this subject 
in a broad way. In my opinion, it is not so imporUint to 
stress the fact that we are dealing with a deficiency dis- 
ease here as it is to emphasize that we have a failure of 
absorption. It isn’t that these patients haven’t been get- 
ting vitamins but they are “funny” kind of people, who 
cannot absorb vitamins, and I think Dr. JIackie’s chart 
confirms this thought. He didn’t show much diflerence in 
absorptive power between the ulcerative coliti.s group, the 
ulcer group, and miscellaneous ward patients. 

One can get at this inability from X-ray studies such ns 
Dr. Mackie and others have done, or from a stud.v of the 
fat in the stools. It is the fat that is the hardest thing to 
absorb and the easiest to pick up, provided tests are avail- 
able. Unfortunately, these tests are not done in most 
institutions, at least on a quantitative basis. 

(Dr. Kantor then showed a series of slides illustrating 
the roentgen diagnosis of idiopathic steatorrhea. The chief 
changes were in the small intestine where the mucosal 
pattern showed a loss of the valvulne conniventes (so-' 
called “moulage sign”) and there was segmental dilatation 
and occlusive spasm). 

DR. ANDREW C. IVY (Chicago) ; I should like to a.sk 
Dr. Brown if he studied the rate of gastric emptying in 
any of the patients. The results we reported from our 
laborator.v on the occurrence of homogeneous osteoporosis 
in gastrectomized animals were due to anacidity plus other 
factors. These animals had lost the reservoir function of 
their stomach, and the food was rapidly passed through 
the upper part of the intestine where normally most of the 
calcium is absorbed; so if a patient has achlorhydria plus 
a rapidly emptying or a dumping stomach, the presence of 
the two factors would bo more likely to oroduce a disturb- 
ance of calcium metabolism than achlorhydria alone. 

Another factor we need to keep in mind is that achlor- 
hydric patients tend to manifest a post-cibal acidosis, be- 
cause while they are not secreting acid in the stomach, 
they are secreting alkaline bile and pancreatic juice which 
obviously tends to produce an acidosis; and presence of 
an acidosis when calcium is being absorbed, tends to de- 
crease calcium retention. It is generally known, one can 
decalcify bone by maintaining an acidosis over a long 
period of time. 

I might add that we have seen a patient with homo- 
geneous osteoporosis and multiple fractures which resulted 
three years after a radical gastric resection. 

DR. THEODORE L. ADTHAUSEN (San Francisco) : 
Our experimental work on the intestinal exchange of 
calcium in rats supports the findings of Dre. Brown and 
Vogel. In attempting to discover the cause of the'negative 
calcium balance in patients with hyperthyroidism, which 
in severe cases may end in osteoporosis, we found that the 
intestinal absorption and excretion of calcium were norma] 
in hyperthyroid rats. Since the fecal output of calcium is 
approximately doubled in hjTierthyroid rats, we conceived 
the idea that increased intestinal motility may he an im- 
portant factor. This was shown to he correct when ad- 
ministration of castor oil or of cascara in very small doses, 
insufficient to produce diarrhea in any of the animals, re- 
sulted in twice the normal output of calcium in the feces 
of normal rats fed a calcium-free diet. Conversely, ad- 
ministration of morphine to slow intestinal peristalsis re- 
duced the fecal calcium of hyperthyroid rats almost to 
normal. 

Our findings not only explain the existence of a negative 
calcium balance in hj-perthyroidism in spite of a normal 
blood calcium level, but also explain the lack of loss of 
calcium through the feces in patients with hyperpara- 
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thyroidicm who do have an increased level of calcium in 
the Wood. 

Meulcnfoacht recently de.scribcd the occurrence of 
osteomalacia of the .spine due to chronic misuse of ca- 
thartics. 


DR. CHARLES L. BROWN (Philadelphia) : I have no 
comment to make in closing. In answer to Dr. Ivy’s 
question, two of these cases did show what might be 
considered as an increased rapidity of emptying of the 
stomach. 


The Role of the Circulation in the Production of Peptic Ulcer 

By 

RUSSELL S. BOLES, M.D.,*' HELENA E. RIGGS, M.D.f 
and 

JOHN 0. GRIFFITHS, M.D.f 

PHILADELPHIA. PENNSYLVANIA 


A lthough no .single etlologic factor has been es- 
tabli.shed as the cause of peptic ulcer, analysis of 
conditions under which ulcer occurs, suggests that the 
local lesion is mediated through alterations in circu- 
latory efliciency. Such alterations may be mechanical 
or quantitative as in cardiovascular disease, nutri- 
tional or qualitative as in metabolic disturbances, 
anaemia, blood dyscrasia and infections, or functional 
or vasomotor as the result of disturbances in the 
sympathetic nervous system. But regardless of the 
mode of production of the circulatory insufficiency, the 
ulcer is the result of local alteration of nutrition of 
the stomach wall. 

The anatomic peculiarities of the vascular bed of 
the stomach ( 1 ) and its rich vasomotor innervation, 
predispose this vi.scus to local deficiencies in blood 
supjil.v. However the production of gastric ulcer by 
experimental blood protein depletion or plasmapher- 
esi.s (2) and by repeated injections of pitressin, (3) 
suggests that the gastric ulcer is not necessarilj’ an 
i.solatcd nutritional disturbance of the stomach wall, 
but part of a generalized circulatory insufficiency in- 
tensified in focal areas of the stomach because of the 
anatomic structure of its intrinsic circulatory bed 
and its neural peculiarities. 

With the purpose of evaluating the role of circu- 
latory insuflieiency in the mechanism of gastric ulcer, 
wo have analyzed a series of 161 cases which at post 
mortem presented acute lesions of the gastric mucosa. 
The.se cases represent a cross section of the autopsy 
material of a general hospital. Although the cau.se of 
death varied widely, the cases can be divided into four 
primary categories. 

Chart I 

KtUiloijir factors in acute lesions of the gastric mucosa 


IGl Cases 

Cnnliovascular discajiO 

. 77 

Metabolic disturbances 

, 52 

Primary cerebral disease 

IS 

Anaemia, blood dyscrasia. 

and chronic infection 

. 14 


*rh>-sicK»i — Department of M^JicInc. 

tChlrf — of N'europntholo^ nf the l^rboratorio.a. 

VD/tinc I)iti«tnn of Nctiropsychmtrj'. 

Thr I’hilaOpIphin Hospital, I’hitadelphm. I‘a. 

nra.? at the Amutl 1030 of the Antfrican Gastro-Entrrolocicnl 

A<''vintion at Atlantic City. 


Chart II 

Etiologic factors in acute lesions of the gastric mucosa 
— cardio-Vttscular disease ( quantitative circulatory 
insufficiency) 


77 Cases 

Hypertensive cardio-vascular renal disease . 27 


Chronic myocardial degeneration 23 

Essential hypertension ' 11 

Chronic rheumatic valvulitis ’ 10 

Syphilitic cardio-vascular disease 4 

Congenita! heart disease 2 


Chart III 

Etiologic factors in acute lesions of the gastric mucosa 
— metabolic disturbances (qualitative circulatory 
insufficiency) 


52 Cases 

Hepatic insufficiency 23 

B, avitaminosis (1) .- 14 

Diabete.s mellitus 8 

Chronic metallic poisoning (2) .... 7 


(l)~Chronic alcoholism 10, chronic vomitinjr 4; (2)— Lend poisoninir 
6. arsenic poiaonintr 1. 

Chart IV 

Etiologic factors in acute lesions of the gastric mucosa 
— grimary cerebral disease ( vaso-motor circulatory 
insufficiency) 


18 Cases 

Expanding intracranial lesions (1) . . . . 13 

General paresis of the insane 2 

Multiple sclerosis 2 

Chronic traumatic encephalopathy. . . 1 


<!)• — Primary cerebral abscess 3, brain tumor 10. 

Chart V 

Etiologic factors in aciilc lesions of the gastric mucosa 
— anemia, blood dyscrasia and chronic infection 
(qualitative circulatory insufficiency) 


14 Cases 

Secondary anaemia 9 

Chronic infection (1) 4 

Shod dyscrasia (2) 1 


(J)— T.ontr abscess 2, empyema 1, piilmonnry t1). I; (2)— Ilcmorrhairic 
di^ea«e of the new bom 1. 
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In ordei- to facilitate comparison with clinical cases 
of ulcer, and to minimize the cardiovascular insuf- 
ficiency of older age groups we have chosen our cases 
predominantly from the younger age levels. The fre- 
quency table shows fair agreement with that of the 
incidence of clinical cases of ulcer. The average was 
33 years, and 80% of the cases were under 50 years 
of age. 

Table I 



The following types of acute lesions of the gastric 
mucosa were found in this series. 


Chart VI 

Acute lesions gastric mucosa 
161 Cases 


Type 

Cases 

Per Cent 

Perforations 

16 

10 

Mucosal hemorrhngres 

26 

16 

Macroscopic ulcers 

41 

24 

Microscopic ulcers 

40 

26 

Microscopic erosions 

IG 

10 

Severe concestion 

23 j 

14 


Although the lesions of the gastric mucosa were 
acute, histologic study, using differential stains 
demonstrated that in the area of the mucosal lesion 
all the layers of the stomach wall w'ere involved. 
Further, although the mucosal degenerations were 
acute, the alterations in the deeper layers were essen- 
tially chronic. In no area examined W’as the mucosa 
alone involved. The mucosal alterations were invari- 
ably superimposed upon chronically degenerated sub- 
mucosal and muscular layers. Conversely, it was 
possible to demonstrate areas adjacent to the acute 
mucosal lesions where normal healthy mucosa had re- 
generated despite chronic alterations in the deeper 
layers. 

The wedge shaped pattern in the acute mucosal 
lesion and the picture of chronic alteration in the 
deeper layers suggests that vascular deficiency of a 



Fig. 1. Focal ero.sion (ischemic necrosis) of distal 
portion gastric mucosa. Fibrosis muscularis mucosae. 
Varicose dilatation of vessels of submucosa due to chronic 
stasis. Atrophy and fibrosis muscular coat. 

persistent or recurrent type had existed. The muscle 
coats were oedematous, decreased in thickness and 
showed metamorphic basophilic staining with the tri- 
chrome stain. There was marked proliferation of con- 
nective tissue reticulum between both the individual 
muscle fibres and the circular and longitudinal coats. 
In the submucosa, with its vascular plexes, the evi- 
dence of prolonged stasis was most marked. The veins 
were tortuous, almost to the point of varicosity, while 
both veins and arteries showed fibrosis of the walls. 
The entire coat was increased in width, and its loose 
areolar structure was replaced by dense, structureless 
hyalin material, or in many cases, by fibrous connec- 
tive tissue. This resulted in a fusion of the 'layers of 
the stomach wall. In practically all cases the muscu- 
lai-is mucosa had been replaced by connective tissue 
which showed focal proliferation at the base of the 
mucosa and extended along the trabeculae between the 
gastric glands. Thus, although the mucosa has no 
independent blood supply, histologic study showed that 



Fig. 2. Focal ulcer involving entire depth of mucosal 
layer (ischemic necrosis). Fibrosis of deeper structure 
•with atrophy of muscular coat. 
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Fir. 3. Necrosis and desquamation of mucosa at right 
(acute ulcer). Varicose dilatation of submucosal vessels. 
IMu.scular layer replaced by connective tissue except for 
small area at extreme right. 

normal or acutely altered mucosa may be present 
when the deeper structures, which are closer to the 
stem artery, show the effects of prolonged or repeated 
periods of circulatory stasis. 

The apparent paradox can be explained by the fact 
tluit regeneration of the mucosal coat following re- 
peated focal destruction can occur at the same time 
that progressive degenerative changes are taking place 
in the deeper structures which posse.s.s less potentiality 
of regeneration. 

In order to pre.sent the relative changes in the en- 
tire thickness of the gastric wall, we have utilized 
microscopir-sized mucosal lesions for our illustrations. 
However, it is possible to reconstruct the same 
progress of events in the acute macroscopic ulcers.*' 

*Th<' triclirome stjiln u^cd to demonstrato the sections is oripinnl with 
Mi?s Kdnn Deycr, technical assistant In the division of ncuropath- 
olinry of the Philadelphia General Ilospital. Connective tissue, 
crillaccn and mucus stain blue, while trastric glands etain red. 
Muscle in its normal state takes the stain, hut becomes in- 
crr.'i'^inKly basophilic ns deKcnerntinn profirrcsscs. To be published 
in Am. J. Cfin. I'nth. 



Fig. ■!. ny.alinization of submucosal layer. Atrophic 
changes in muscular coat. Mucosa is atrophic and shows 
f^al ischemic dcgcner.ation at one point. Complete fusion 
of all coat.s. This is probably an irreversible stage. 


Although the nature of these gastric lesions strongly 
suggests an insufficiency of the circulation, study of 
the stomach lesion itself gives no clue whether this 
condition is a local one or due to general insufficiency 
with its frequently resulting widespread stasis. For 
this reason, using the same criteria employed in the 
histologic study, of the gastric lesion, namely degener- 
ation of parenchymatous cells wdth proliferation of 
connective tissue, we attempted an evaluation of the 
presence of generalized circulatory insufficiency by ex- 
amining the brain, liver and kidney in those cases 
presenting acute lesions of the gastric mucosa. The 
evidence of impaired circulation found in these organs 
would make it reasonable to assume that the anatomi- 
cally inadequate blood supply and the intrinsic vaso- 
motor innervation of the stomach do not cause the 
gastric lesion through local disturbances alone, but 
merely intensify a local picture incident to the general- 
ized insufficiency of the circulation. 

As might be expected, the brain with its functional 
dependence upon the integrity of the systemic circu- 
lation showed the earliest reflection of generalized 
circulatorj' insufficiency. In 37% of the series, it was 
the only organ, except the stomach to show degener- 
ative changes. On the other hand, there was no case 
with a gastric lesion which did not show brain in- 
volvement as well. The liver, with the same blood 
supply as the stomach, was involved in only 63% of 
the cases. Lesions incident to chronic stasis were 
present in the kidneys in 38%. The graph demon- 
strates that the ratio of brain, liver, kidney involve- 
ment increases with age. 


Table II 

General eircnlatory insuffieieney in IGl cases of acute 
lesions of the yastric mucosa 



CONCLUSION 

From histologic study of 161 cases of acute focal 
lesions of the gastric mucosa, we would conclude. 

1. Regardless of etiology, focal gastric lesions are 
the result of chronic circulatory insufficiency to all the 
structures of the gastric wall. 

2. Such circulatory deficiency is part of a general- 
ized insufficiency intensified by intrinsic vascular pe- 
culiarities of the stomach, of an anatomical or vaso- 
motor nature. 

3. Generalized circulatory insufficiency may be es- 
tablished through quantitative, qualitative or vaso- 
motor alterations in the circulatory sy.stem. 
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DISCUSSION 

DR. CHARLES M. WILHELMJ (Omaha) : I want to 
congratulate Dr. Boles and his eolleagues for this very 
important and very intriguing study. 

The facts, I think, were clear enough from their slides. 
Of course, what is back of these changes is open to specu- 
lation. I should like to point out that a similar acute 
vascular lesion is found very often in dogs under a variety 
of conditions. For instance, we find that in animals dying 
from distemper, adrenal insufficiency, obstructive jaundice, 
or total biliary fistula, these types of changes are very 
likely to occur, as a matter of fact, almost always. I have 
also seen similar lesions in animals dying from foreign 
protein shock. 

It is -well known among physiologists, at least, that if 
the causative factor is removed, all of these acute mucosal 
hemorrhagic vascular lesions will heal and heal quite 
promptly; for instance, if the biliary obstruction is re- 
lieved, or there is removal of the total biliary fistula, they 
will clear up, but if the causative agent continues to exert 
its influence, many of these acute lesions will go on to 
chronic lesions such as we see in total biliary fistula, ob- 
structive jaundice, and other conditions. 

I think thatln the present work there are two very im- 
portant findings: First, the evidence of repeated insults. 
These were not acute, as you saw from the degenerative 
change or changes going on in the deeper layers, where 
the muscular layers have been almost completely replaced 
by fibrous tissue, so these things were coming repeatedly, 
which gives us one of the factors which may lead to 
chronicity. 

The second thing which I think is of importance is the 
fact that they found similar lesions in the brain and the 
liver, lesions at least that suggested that the same changes 
were going on. 

Now, that the nervous system may be involved in the 
production of chronic ulcer is more or less generally ac- 
cepted, although it is very hard to prove it experimentally. 

Of course, the lesions which have been pointed out by 
Cushing and by others, and also the experimental lesions 
produced after hypothalamic injury, suggest that the 
nervous system is involved. The essayists also told me 
they had found pathological changes in the vagus nerves 
and the sympathetic ganglia. 

The changes in the liver, I think, are very important. I 
am coming more and more to the belief that the liver may 
be a very important factor in the genesis of chronic peptic 
ulcer. It is a difficult thing to prove, but more and more 
evidence is pointing to the liver as one of the important 
factors. 

They found lesions in the liver, so that they have here 
three things which you might expect finally to lead to 
chronic ulcers in certain of these patients: 

(1) Repeated insults, not just one, but repeated. 

(2) The nervous system was involved, which might 
lead eventually to hyper-secretion, spasm, and so forth. 

(3) The liver was involved, which might bring in what 
I personally believe to be an important but, at the present 
time, an unknown factor. I wish to congratulate Dr. Boles 
and his colleagues upon this very significant work. 

DR. RUDOLF SCHINDLER (Chicago) : May I ask 
one question. Dr. Riggs? How did you differentiate these 
acute lesions you saw in autopsy material, from the well 
known postmortem changes? I could not get this point. 

DR. GEORGE B. EUSTERMAN (Rochester, Minn.) : 
Any contribution that may throw light on the genesis of 
acute and chronic gastric ulcer is certainly welcomed by 
this Society. I am of the opinion that the acute lesion is 
frequently the basis for gi-oss bleeding without any other 


manifestations. I hope that the essayist will describe the 
technic of tissue staining, as the slides which they have 
shown are beautiful in this rc.spect. I think that Doctor 
Necheles u-ill agree with me. 

Doctor Nechles: Yes. 

Doctor Eusterman: We may also have to revi-c our 
conception of the gross pathology of chronic gastric ulcer 
in view of this report, because the older school has taught 
that an ulcer is only chronic when it reaches the depth of 
the muscular layer or serosa. The ability of the mucosa 
to thoroughly regenerate itself is a well established fact, 
as is borne out by pathologic studies for years past on 
healed acute and chronic gastric ulcer. 

I am curious to know if the lesions under discussion 
give rise to any symptoms during the life of the indi- 
vidual. To what extent such acute lesions can give rise to 
lesions other than gross and occult bleeding, and their 
causative relation to chronic ulcer, is not yet clear. In 
I'ecent years the thought has been advanced in sundry- 
parts of the scientific world that we must forget about 
acute ulcer being the precursor of a chronic one before we 
can learn anything etiologic.illy about the latter. The 
causative role of vascular nature is refuted by many path- 
ologists, notably Aschoff, although we know that to vascu- 
lar spasm von Bergmann attributes fundamcnt.al im- 
portance. Finally, I wish to state that while chronic ulcers 
are frequently seen in association with disease of the 
central nervous, cardiovascular, renal and endocrine 
systems, which may or may not give rise to very marked 
disturbances, such lesions in association with disease of 
the biliar.v tract are much less frequent than one would 
expect. At least from my clinical experience, the relation- 
ship of henatic disease to the genesis of ulcer appears to 
be a very doubtful one. 

DR. ANDREW C. IVY (Chicago): Some have sug- 
gested that they believe the cause of the.se acute lesions is 
vomiting prior to death; that is, the spasm of the pydoric 
antrum causes a rupture of the blood vessels, hemorrhage 
into the mucosa which is followed by digestion. This 
mechanism can cause acute ulcers in animals in the 
laboratory; it is very easily demonstrated; but vomiting 
and py-lorospasm has not been proven to be a cause of 
acute lesions in the stomach of man. 

I believe that the essayists could make a contribution, 
since they- observe a difference in the distribution of acute 
lesions depending on the cause of death, by going into the 
history of their patients and ascertaining if they- vomited 
prior to death. 

I noted that cardiac insufficiency heads the list as a 
possible related cause of these acute lesions. We fre- 
quently administer digitalis to such patients, and we know 
digitalis is a gastric irritant and causes vomiting. 

DR. HEINRICH NECHELES (Chicago): I am par- 
ticularly happy- about this paper because I feel that it 
confirms some of the results reported yesterday- by Dr. 
Schindler and myself. About 15 years ago Mueller and 
Heimberger showed that in all ulcer patients whom they 
examined, tortuous capillaries were present in the skin, 
the lips and in the gastric mucosa; this was such an 
amazing finding that I was surprised that it never had 
been repeated, and wanted to do it myself. I am particu- 
larly- happy- to see that Dr. Boles has been able to attack 
this question from quite another angle, and much more 
profoundly- than Mueller. 

The old question whether ulcer is duo to local or to 
general disturbances, is brought nearer to a solution by- 
Dr. Boles' work, which points definitely to generalized 
disturbances in circulation in ulcer patients. 

You may- not have read a recent paper by Dr. Babkin in 
which he proposes that histamine may play a role in the 
formation of ulcer. We have proposed that acetylcholine 
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f.'.a' a m'V. tii'ork’.' iisMime diiturbances in the 

uf the str.mach. etpecinlly in area? with 
m l uie te there arc few or no collaterals, nrc-is 

v.i.e.-h are much more jirone to devitalization in case of 
rpcjirn or of sta^i,; and these retrions show the (rreatest 
irriihraT of ulcer--; natuely, the les-er curvature and the 
rial I'ulh. 

It i-. of rout'"', a very ditlicult question to decide 
ah’-ther the e nuna-rou,'' and rather cencral pathoiopical 
fiudiuri are coincidental with ulcer or cau.snl to ulcer. 

One thintr inipre.s-ed me very much, and that is the very 
ds-tincl appearance of stasis and tortuosity of the capil- 
larii"-. and I think the hcautiful technic, on which I want 
to consrratidate Dr. Uifttrs, brings that out ino.st clearly. 

D!!. A F. K. .ANDllE.SEN (Rrooklyn, N. Y.) t Twenty- 
five year: aeo and for many years thereafter, one of our 
inenilw rs, Fenton It. Turck, presented to this Association 
report.' of his ob-ervations on the production of stomach 
ul'.eni in animals, diirintr the course of his experiments 
• ■n shock. Extracts of dead tissue of the animals were in- 
jected intravenously into the same or other animals of the 
■-.line specie.', producini: all the manifestations of shock, 
inrliidinir the foeal nocro.sis in various orpans, such as 
tiriun. liver and stumach. He pointed out that when these 
le-ions occurred in the stomach they were pathologically 
identical with tlio.'C of lesions which wc had been callinjr 
eliroiiir (ra-trie ulcers, even thoujth it had taken only a 
matter of minutes to produce them. He called the factor 
producini: .shock and these le.'ions at first shock toxin, then 
cytolysin nnd finally cytost. At one of our nicotines I 
pointed out that such n factor would ho present in the 
dead tissue occurring at the site of a so-called focal in- 
feclu'n ant! mittht account for the relationship between 
rueh infections and peptic iilcors. Later, Lewis Grcfror.v 
('ole prerented to us his proofs that peptic ulcers are 
acute, and that, liarrintr complications, they hc.al rapidl.v, 
often leavinj: rears so fine as to bo recognizable only micro- 
r.-opically I’atbolocists liavc called attention to the fre- 
quent findiuc at autopsies of multiple healed lesions which 
mu.-t have been peptic ulcers. 

My conception of an ulcer is that it is an acute process, 
t.e.vlim.- rapidly nnd spnnt.aneou.sly, and not bccominir 
clireiiic unless its base has penetrated or almost pene- 
trated the Serosa, producinff marked infiltration of the 
null nnd perijrastric or periduodenal adhesions and indu- 
ration The lesion then becomes a chronic process, pro- 
diicinp deformities and phy.siolocical disturbances usu.ally 
rc'iuiriri!,* .-urcical intervention. 

My fe‘ !iny i“ that this report of Dr. Boles and his as.so- 
eiate.s is one of the most important events of this meclins. 
Dr Bolt s has njrnin scored by reporting on patholofricnl 
material, of which we are tretlintr too little these days. 
Hii fir.diiu:-. in niy opinion, ennstituto another step in the 
o infirmation of the theories of Turck and Cole. 

DP,. B.rSSELL S. BOLE.S (Philadelphia): Mr. Pre.si- 
‘ii pt, 1 want to exprc.ss the very deep appreciation of Dr. 
Birt:-. Dr Orilfiths. and myself, for this very ccncrous 

.!is.-u."i'in, 

I wi-!i I kail time to answer all the discussers in detail, 
! It I will have to refer briefly to their questions and, if 
is nnv'thint: further I shall he plad to see them later. 

Dr ScV.ir.dler asVtd how the histolottic picture diflers 


from that of acute foc.al post-mortem necrosis. 1 think 
the stain speaks for itself in this respect. Certainly the 
chronic chanpes nottnl in the deeper layers arc not the re- 
sult of post-mortem deizcnerntion. These same chantres 
were observed by Xcdzcl in his experimental work in dofrs. 

Dr. Eu.stcrmnn nsked if the patients had any sj-mptoms 
of ulcer. We have not completed a clinical survey of the 
ca.ses nnd hope to do this later. M'e can say at this time 
that most of the patients did not present the conventional 
symptoms of chronic peptic ulcer. 

In answer to Dr. Ivy’s question, I miftht say that less 
than 10 per cent had any history of vomiting. 

Dr. .\ndrescn mentioned that an ulcer doesn’t hocome 
chronic except under certain circumstances. Wo believe 
that it docs not become chronic until there is absolute in- 
capacity of the mucosa to icjrencrate itself because of the 
chronic dcfrencrntivc clmnRos in the deeper layers that we 
have demonstrated. 

This paper, for me, holds considerable interest because 
of the clinical implications thnt may be derived from it. 
To hecin with, I think it is bccominK increasingly obvious 
that the solution of this question of peptic ulcer depends 
quite definitely on a broad, frenernl approach to it. This 
is particularly important in formulating an intelliccnt 
method for the medical and especially the surRicnl man- 
aftement of the disease. 

“Peptic ulcer," unfortunately to me is a very unscientific 
and mislcndinjr term to use to designate this disease. IVc 
must Kct a different name for it because the term “peptic 
ulcer” concentrates attention primnril.v on a local lesion 
in the stomach. M’c wouldn’t think of doinpi this, for in- 
stance, in diabeto.s. We don’t concentrate our attention on 
the nicer of the toe in diabetes, or in Buerptcr’s disease, or 
in arteriosclerosis or in other conditions in which an ulcer 
is simply an end result. 

Another thine that impresses me as a result of this 
study is the possibility thnt there may bo a common de- 
nominator not only in peptic ulcer discn.se, ns T like to 
think of it, but in such similar conditions ns coronary 
artery disease, and thrombo-nneiitis obliterans, or Bucr- 
eer’s disease; in other words, in diseases of the peripheral 
or cnd-nrterics in various other structures. 

The approach, then, I think, as I said before, must 
certainly be from a broad, cencral point of view. IVe must 
stop studyinp ulcer ns a local lesion. "We must begin 
wondering about the serum proteins. IVhy does a patient 
with ulcer have a high hemoglobin nnd red cell count? 
What is the viscosity of the blood? Why is it increased, 
as it invnriabl.v is in Buerger’s disease, for instance. The 
symptoms nnd many of the sequences of events clinically 
and pathologically are similar in the two conditions. The 
nervous symptoms in peptic ulcer disease we suspect may 
he due to the vascular stasis thnt occurs in the brain and 
the neur.il structures. 

Thnt the circulatory factor in ulcer are important is 
suggested by the effect on the lesion of certain drugs — 
tobacco for instance. Why is tobacco had for ulcer 
patients? Is it because it stimulate.s hypersecretion or in- 
cre.n.sos acidity, or because of the va.soconstrictor effect on 
the blood ve.'scls at the site of the lesion? In Buerger’s 
disease one can observe within twenty-four Iiours a change 
in the appearance of an ulcer of the foot following a 
restriction of smoking. Pilocarpine exhibits a similar 
effect e.xporimentnlly. 
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P ERUSAL of recent literature (2, 4, G, 7, 8, 10, 11, 
14, 16, 17, 23) shows remarkable variations in 
mortality from massive hemorrhage from peptic ulcer 
as reported from large charity hospitals, hlost authors 
reporting from such institutions give mortality rates 
varying from 10 to 30 per cent. On the other hand, 
Finsterer (14) of Vienna, reports a mortality of 5 
per cent in emergency surgery on bleeding ulcer. 
Lahey expects a 5 per cent mortality from bleeding 
ulcer. Hurst (13) reports 4.8 per cent mortality from 
Guy’s Hospital, and states, “The danger of hemor- 
rhage from peptic ulcer has been greatly exaggerated 
in a number of recent papers.” He feels that in private 
practice the mortality is between 1 and 3 per cent. 

Two years ago we (18) presented a study of our 
private patients suffering from gastric hemorrhage 
from peptic ulcer, together with remarks on vital sta- 
tistics and peptic ulcer. We showed that the great ma- 
jority of deaths from hemorrhage occurred in older 
patients — a point not previously emphasized. Allen 
(17) simultaneously and independently confirmed our 
conclusions that the age of the patient with bleeding 
ulcer is the most important factor in prognosis, and 
that in the age group above 50 years the mortalitj' 
rate is approximately 30 per cent. Since that time a 
number of writers have remarked on the higher mor- 
tality in older people, Rankin (24) is the most recent 
advocate of emergency surgery for massive hemor- 
rhage from peptic ulcer in persons past 50 years of 
age. Pfeiffer (22) is another of those recently advo- 
cating surgical treatment in older people; and other 
writers are now advising surgery for older patients 
suffering from massive hemorrhage. 

Surgical treatment of hemorrhage has been 
championed by Finsterer (14), who feels that immedi- 
ate operation for bleeding ulcer is always indicated 
and that no patient should be refused immediate oper- 
ation. At the other extreme, Hurst (13) feels that 
operation for hemorrhage is rarely if ever indicated. 
A review of articles for several years just past re- 
veals, however, that emergency surgery has rarely 
been undertaken. Repeatedly the idea is e.xpressed 
that those patients whose illness will result fatally 
cannot be separated by clinical evidence from those 
who will survive; that emergency surgical mortality 
is much higher than that of medical supportive treat- 
ment ; and that hence we should not increase mortality 
by emergency attempts at surgical control of hemor- 
I'hage from peptic ulcer. 

*From The Nason Clinic. 

Head before the American Gastro-EnteroloKical As«:ocmtion, Athntic 
City, May 1-2, 1939. 


STATISTICAL FALLACIES 

Two years ago we were profoundly impressed with 
the difliculty of correlating statistical studies. Some 
authors have figures on all admissions for hemorrhage, 
others include only those severe cases which we call 
massive hemorrhage. Some record only cases with 
hematemesis. Some authors include and others ex- 
clude cases operated upon in an attempt to save life 
after the failure of medical measures. 

Crohn (23) has just published a scholarly presen- 
tation on gross hemorrhage from iieptic ulcer in which 
he calls timely attention to the statistical shortcomings 
of ten authors, including the writer. We had become 
entangled two years ago in the same remarkable maze 
of discrepancies which he has found, and we had tried 
to steer clear of such difficulties. 

Crohn’s paper (23) has been read carefully, and he 
seems to have gotten into as much trouble statistically 
as anybody else. Study of his tables shows that he has 
included 40 anastomotic bleeding ulcers with no 
deaths. Anastomotic ulcers are hardly, in our judg- 
ment, to be classed with unoperated ulcers. Excluding 
these his mortality for gross bleeding from peptic 
ulcer is raised from C.5 per cent to 8 per cent; and if, 
as he states, two-thirds were severe hemorrhages, then 
his mortality from massive hemorrhage is 12 per cent. 
He excludes 75 cases operated upon for hemorrhage, 
though he wTites, “35 patients over the age of 45 wore 
operated, and 15 succumbed (4G per cent)* .... Most 
of them represented the futility of medical means and 
conservative patience.” There were 5 other deaths 
following operation in his series, presumably younger 
patients. We have found it impossible to confirm the 
arithmetic of percentages as shown on his charLs, for 
the arithmetic appears grossly in error. If the 40 
anastomotic ulcers are excluded, there were 34 deaths 
in 251 cases of chronic peptic ulcer with active hemor- 
rhage, or a mortality rate of 13.5 per cent for gross 
hemorrhage from peptic ulcer, and for massive hemor- 
rhage it should be one-third higher, or 20 per cent. 
This last figure is identical with that worked out at 
the King County Hospital in Seattle. 

CLINICAL STATISTICS 

Our clinic, since 1919, has observed 1076 patients 
suffering from peptic ulcer. The incidence of peptic 
ulcer and its acute complications per 10,000 patients 
admitted to the clinic is approximately ; 


Peptic ulcer 150 

Acute perforation of peptic ulcer 9 

jtetive gross hemorrhage IG 

Active massive hemorrhage 7 

Fatalities from hemorrhage 1 
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Oni; fatality due to hemorrliatre from peptic ulcer 
p<'r 10,000 patients admitted to a private clinic, where 
yastro-intcstinal cases are common, prompts the obser- 
vation that many physicians in general practice may 
go through a busy lifetime without seeing a fatality 
from massive hemorrhage from ulcer. 

Tabulation of our hi.stories shows that hemorrhage 
is recorde<i in 208 patients, or 19 per cent of all 
patient.s with peptic ulcer. Active hemorrhage has 
caused 11.3 patients to consult the clinic. Half of these 
patients were having only moderate loss of blood, evi- 
denced by melcna or hematemesis in moderate amount, 
without serious .symptoms. We have classified such 
ca.ses as yrnttg Ucnwrrhnrjc and have not included them 
here. 

The other half were suffering from serious blood 
loss, with alarming .symptoms of exsanguination. 
These case.s have i)oen classified as massive licmor- 
rhani . The classification of hemorrhages as moderate 
nr massive must be a matter of clinical judgment. We 
diagnose massive hemorrhage when we find evidence 
of large lo.ss of blood, with pallor, weakness, sweating, 
and pro.stration. Blood e.xaminations in the first '18 
hour.s of .severe hemorrhage are of little value in 
e.stimating the amount of blood loss. 

Careful study of case histories reveals, then, that 
only half of our patients with active gross hemorrhage 
were severely ill ; therefore, our mortality percentages 
for ma.ssive hemorrhage should be halved if they are 
to bo compared with those of authors who have listed 
mortality percentages based on all their cases of 
active gross hemorrhage. 

THE MASON CLINIC 
57 Active Massive Memorrhages 
Peptic Ulcer 

EVCLUOIMG 56 CASES Gf^OSS BUT MOT MASSIVE HEMORf\HAGE 



"S or 6 DEATHS FOLLOWED FIFS^ST HEMORF^HASE. 

Chart 1 

MASSIVE HEMORRHAGE 
As already stated, and as shown on Chart 1, 57 of 
our 113 cases of active gross hemorrhage were classed 
as ma-ssivc hemorrhage. These patients all bled pro- 
fusely and developed the classical signs of severe 
hemorrhage, and C older patients bled to death, in- 
cluding 2 ex.-'anguinated patients who were operated 
up''ui after prolonged attempts at control of hemor- 
rhage by medical means. 

Further analysis show.s that of those operated upon 
for control of hemorrhage. 3 deaths occurred in 
p.iticnt.s under -15 year.s of age; 1 was bleeding from a 
g.a.strojejunal ulcer, and 2 patients died from compli- 
cations following operation but not from hemorrhage. 


The death of 3 younger and 6 older patients gives a 
gross mortality of 15 per cent for massive hemorrhage 
from ulcer. Tlie 6 deaths of patients above '16 years 
were due to e.xsanguination from chronic bleeding 
peptic ulcer, a mortality from hemorrhage of 11 per 
cent. If this 11 per cent be halved, since half of our 
cases of gross hemorrhage were not considered as 
massive hemorrhage, the figure of 5 per cent used by 
several wwiters as the mortality from hemorrhage in 
private practice is approximated. Of the G fatalities 
in older patients, 6 occurred during their first hemor- 
rhage. 

The histories of these patients with critical hemor- 
rhage have been carefully tabulated in an attempt to 
evaluate the severity of the past symptoms. More 
than half gave histories of relatively mild s.vmptoms. 
Neither chronicity, severity, age, nor sex has given a 
clue as to which ulcers are likely to bleed. A study 
of the histories also shows that at the time of massive 
hemorrhage only one-third of the patients were having 
severe symptoms due to ulcer. Two-thirds of the 
massive hemorrhages occurred during relatively quies- 
cent periods. 

On charting ages by decades, it is apparent that 
half of all 208 patients with gross active hemorrhage 
— mild and severe — admitted to bur clinic were below 
'J5 years of age. If the time of the first gross hemor- 
rhage is charted from 208 histories, GO per cent were 
under 46 years of age when the first hemorrhage 
occurred. 

JIASSIVE HEMORRHAGE AND ACUTE 
PERFORATION 

The Virginia Mason Ho.spital has, since 1920, ad- 
mitted 82 patients suffering from acute perforation of 
peptic ulcer, and all were operated upon. Massive 
hemorrhage accompanied acute perforation in four 
instances only, and all four survived operation. Chart 
2 gives the ages by decades of 82 patients admitted 
to the hospital for acute perforation, and shows that 
51 of the patients were under 46 years of age. By 
decades, -we find that 28 patients were in the thirties, 
21 w'ere in the forties, and 14 in the fifties. Two 
patients past 80 years of age recovered following oper- 
ation for perforation. 

THE MASON CLINIC 
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Chart 2 

Eleven deaths followed operation, a gross hospital 
mortality of 1.3.4 per cent. The visiting staff of the 
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hospital operated upon 21 patients, all within 24 hours, 
with 4 deaths, mortality 20 per cent; The Jlason Clinic 
operated upon Cl patients, with 7 deaths, mortality 
rate 11.5 per cent. The Clinic mortality for 56 acute 
perforations of peptic ulcer operated upon within 24 
hours is just under 9 per cent. The Clinic cases include 
3 patients with gastrojejunal perforation who re- 
covered and 2 operated upon more than 24 hours after 
perforation who died. 

Only 4 patients admitted for acute perforation knew 
that they had peptic ulcer before the perforation oc- 
curred, indicating the rarity of a severe ulcer history 
in cases that perforate. Two-thirds of the acute perfo- 
rations occurred in periods in which ulcer symptoms 
were quiescent. 

1935 - 1938 

-SEATTLE VITAL ^3TATr^STIGS 

107 Deedrhs Acute Pepforectlon© 
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46 AUTOPSIES 



SK'ma.Ics x~ pot op«pa.tcd 

NO ACUTE PEF^FO(\ATED GASTf^O-JEJUNAL ULCEB NOTED 
Chart 3 

Chart 3 shows 107 fatalities from acute perforation, 
with 46 autopsies — records taken from the Vital Sta- 
tistics of Seattle. Surgery must have saved many 
lives, for only one-fifth of the deaths occurred in 
persons under the age of 45, though most perforations, 
as shown above, occur in younger people. The vital 
statistics show that 49 patients died without having 
been operated upon. No case of gastrojejunal perfo- 
ration is noted in the vital statistics. Statistics have 
often shown that females rarely suffer from acute 
perforation. Recently an incidence of 2 per cent of 
females is reported from Detroit (20) in a large series 
of acute perforations. Yet when all deaths in a large 
city, Seattle, are considered, we find that 12 per cent 
were females. 

VITAL STATISTICS AND MASSIVE 
HEMORRHAGE 

There is a satisfaction in the certainty that all 
deaths in Seattle must be recorded in the Bureau of 
Vital Statistics and therefore have been available for 
this study. Chart 4 shows that 216 deaths certificates 
give peptic ulcer as the primary or contributing cause 
of death during the four years of 1935 to 1938 in- 
clusive, and that 93 autopsies (43 per cent) are re- 
corded. The high percentage of autopsies is due to the 
excellent autopsy seiwice at the King County Hospital, 
and to the fact that most ulcer deaths have occurred 
either there or in private hospitals. 

These 216 death certificates have been reviewed. 
Seventy-two certificates recorded hemorrhage as a 

^Actually 43 per cent. 
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Chart 4 


factor in the fatal outcome. It seems improbable that 
any physician would omit hemorrhage from the death 
certificate if he felt that the patient died from hemor- 
rhage. We investigated each of the 72 cases through 
hospital records or through the physician who signed 
the certificate. The deaths from active massive hemor- 
rhage were actually 55 in number, with 24 autopsies. 

Four deaths from hemorrhage were caused by bleed- 
ing from gastrojejunal ulcers, and in two case.s fatal 
hemorrhage occurred years after the rejiair of acute 
perforations. Seven deaths followed late operation 
after medical failure to control hemorrhage. Ten fa- 
talities were in females, 46 in males. The King County 
Hospital had as many fatalities as the total of the 
private hospitals, although the County Hospital 
averages but half as many patients as the total of the 
private hospitals. 

Chart 5 shows the distribution of all fatalities in 
age decades. The youngest patient was 39 years old, 
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Chart 6 

the ne.xt youngest 44; all others were more than 45 
years old. The age incidence by decades shows 7 
deaths in the forties, 16 in the fifties, 20 in the sixlie.s, 
11 in the seventies. 

The rarity of fatal hemorrhage from peptic ulcer 
before 45 years seems proved by the fact that only 2 
of 51 fatalities from chronic peptic ulcer hemorrhage 
occurred in patients under 45 years old, or 4 per cent 
of all deaths from this cause. Fatal hemorrhage from 
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Gin 

iwptit ulcer in youiiKcr people is so rare that we are 
probahly never justified in operntinp on such a case as 
an emergency. 

The percentatre of fatalities from exsanguination 
above ‘la years presents a different picture. Of 51 
casc.s of fatal hemorrhage from peptic ulcer, 49 were 
in patients above 45 years. We must recognize that 
fatal bleeding occurs in appro.ximately 30 per cent of 
serious hemorrhages in older people. The surgeon is 
certainly justified in attempting to stop such hemor- 
rhages by operative measures. The internist needs 
surgic.al consultation promptly in serious hemorrhage 
when the p.aticnt is in the older group; and operation, 
when indicated, should he done promptly, not after 
many days' delay. 
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Chart G 


Chart 0 shows the remarkable contrast between the 
incidence by age decades of massive hemorrhage as 
compared with first hemorrhages from peptic ulcer. 
It al.so contrasts the f.act that massive hemorrhages 
occur with equal frequency below and above the age 
of 15: yet vital statistics show that nearly all fatali- 
ties occur in the older group. 



Chart 7 shows that the clinician sees most gross 
hemorrhages in the thirties, and most massive hemor- 
rhages in the fifties. Deaths are most common in the 
sixties. The blocking of the chart indicates the curves 
of incidence of massive hemorrhage, and of all first 
hemorrhages, as shown by clinical histories; and of 
all deaths from massive hemorrhage, as shown by 
vital statistics. 

SURGICAL TREATMENT 

Our small e.xperience in surgic.al treatment has not 
included enough cases or successes to warrant undue 
surgical enthusiasm. Emergency operation as a late 
measure has failed to save tw’o of our patients. Two 
younger patients operated upon as emergencies have 
died from postoperative complications, but not from 
hemorrhage. Two other younger patients were oper- 
ated upon because of e.xsanguination, ■ and they sur- 
vived operation; though we now suspect that they 
might have suiwived without operation. 

We believe that immediate operation must be con- 
sidered for older patients in every serious hemorrhage 
from peptic ulcer; for only thus can we hope materi- 
ally to reduce a mortality rate of approximately 30 
per cent in these patients. Early operation is empha- 
sized by Finsterer (14) and Allen (17), and our .small 
experience confirms their remarks. Delay for days to 
allow repeated supportive measures before operation 
results in almost one hundred per cent fatalities. Ap- 
parently operation must be undertaken before the 
blood -making ability and other reserves of the patient 
are e.xhausted. And our statistics indicate that only 
older patients should be operated upon. 

We feel furthermore that any surgical statistics of 
successes in life-saving by emergency operation for 
hemorrhage when ages are not tabulated should be 
read with skepticism. Vital statistics prove that 
practically no deaths due to hemorrhage from, peptic 
ulcer occur under the age of 45 years, if the surgeon 
can be restrained. Surgical intervention should he 
undertaken only on older patients, and reports of 
surgical successes should include the ages of the 
patients operated upon expressed in decades. If the 
surgeon can reduce the mortality materially below 30 
per cent in the older group, then surgery is certainly 
the procedure of choice in older patients. 

CONCLUSIONS 

1. Vital statistics show that 4 per cent of all deaths 
from massive hemorrhage from peptic ulcer occur 
under the age of 46. 

2. Vital statistics show that 9G per cent of all 
deaths from hemorrhage from peptic ulcer are in 
patients above the age of 45. 

3. Vital statistics indicate that emergency surgeiy 
for bleeding ulcer is not justified on patients less than 
45 years of age. 

4. Early emergency surgery for massive hemor- 
rhage from ulcer in patients above 45 years of age 
should save many lives. 

6. No younger patients in our series of hemor- 
rhages from peptic ulcer have died except as an im- 
mediate or late result of surgical interference. 

G. The commonly quoted mortality rate of 6 per 
cent for peptic ulcer hemorrhage is approximately 
one-si.xth of the actual mortality rate in older patients 
having massive hemorrhage from peptic ulcer. 
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Results of Treatment of Massive Gastric Hemorrhage 

Bv 

ALBERT F. R. ANDRESEN, M.D., P.A.C.P. 

HROOKLVN. NEW YORK 


1 THE tveatment of massive gastvie hemoi-vhage, as 
. evidenced by hematemesis, nielena or both, has 
been the subject of much discussion in recent years. 
Twelve years ago, when I read a paper on tliis subject 
at an American Medical Association meeting, I was 
still under the impression that such a hemorrhage 
was practically never a cause of death and I could find 
no record of any fatality at the Long Island College 
Hospital during the six or seven years wc had been 
using the treatment recommended. It was suggested 
merely as a method of making the patient more com- 
fortable, shortening his stay in the hospital and 
making it possible to determine the cause of his 
hemorrhage sooner than by the older methods of treat- 
ment. Previously the treatment of hemorrhage had 
been pretty well standardized, consisting of at lea.st 
six weeks’ rest in bed, an initial period of starvation, 
the parenteral administration of saline, glucose or 
whole blood, the use of coagulants locally and paren- 
terally, ice externally and internally, lavage with asti-in- 
gents or escharotics, and at times operation with no 
attempt at laboratory or Roentgen diagnosis for from 
6 to 10 Tveeks. Even today such treatment, in whole 
or in part, is in pretty general use, although statistics 
have shown the relatively high mortality attendant 
upon it. , 

Essentially the treatment recommended by me con- 
sists of immediate feedings of a soothing, coagulant, 
nutritious food formula, the avoidance of sudden in- 
crease in blood volume or pressure, the application of 
warmth to the body, and resort to operation only if 
the hemorrhage is shown to be intractable. 

It is an interesting fact that in taking histories of 
patients with peptic ulcer, we so often discover that 
they have had massive hemorrhages for which no phy- 
sician was consulted, and immediately following which 
the patients ate as before, went hack to work the next 
day and experienced no particular after-effects except 
malaise for a week or so. In recent years, Jleulen- 
gracht also has called attention to this fact, and his 
method of treatment, based on this knowledge, has re- 
ceived considerable commendation because of the much 
induced moi'tality following its use. It is quite evident 

Re.id at the Annual 1939 Suasion of the American Gastro-Enterolocicai 
Association at Atlantic City, 


thevefove, that our previous prolonged starvation 
periods and inten.sivc treatments Tvere not only super- 
fluous, hut that they unnece.ssarily prolonged the 
patient’s recovery. It is tiierefore worth while that a 
brief summary of some of the factors present in a 
case of hemorrhage should be considered. 

PATHOLOGY 

MTiereas nearly all patients with gross hemorrliagc 
are suffering from a complication of peptic ulcer, it 
is always well to remember tliat liemorrliage may be 
the first manifestation of a carcinoma or of an esopha- 
geal varix, that recurrent hemorrhage may result 
from bleeding polyps or even from a severe gastritis, 
and that occasionally blood dyscrasias or purpuras 
may show bleeding from the gastric mucous mem- 
brane. Massive hemorrhage in an ulcer case usually 
results from injury to the wall of a small blood vessel, 
and it has been pointed out that if the vessel has been 
cut across transversely, retraction of the bleeding 
stump is facilitated and hemorrhage is only transient, 
whereas if the injury has resulted only in the slougli- 
ing out of a side of the vessel, retraction is very diffi- 
cult and prolonged bleeding is the rule. In old, indu- 
x-ated ulcei's, usually caused by perforation or partial 
perforation with resultant excessive reaction in and 
ai'ound the ulcer ai’oa, e.xhibiting a hoimy infiltration 
■with peingastric or periduodenal adhesions, a blooding 
vessel may be held stiffly open, unable to retract. This 
genei'ally results in continuous and profuse hemoi’- 
rhage until the patient is exsanguinated. Even on the 
operating table such bleeding cannot he stopped with- 
out extensive resection, fatal to the patient. Fortu- 
nately this type of case is I'are and in our experience 
hemoiThage has usually occun-ed in new and often 
x-ather small ulcers, which heal rapidly, so that in a 
series of one hundred and twenty cases studied by 
fractional gastric analysis and thorough Roentgen ex- 
amination within sixteen or eighteen days of the onset 
of bleeding, we found no evidences of ulcer in fifteen 
cases (see Table 1). In our sei'ies of cases the age 
varied fi'om sixteen to eighty-two years, but the 
average was forty-two years, which is in agreement 
wth statistics by other authoi's. The male.c (88) also 
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predominated over the females (32). There wore only 
three colored patients in the series. 

SYMPTO.ArS 

Massive hemorrhafro is, of course, manifested by 
the vomiting of a considerable amount (8 ounces or 
more) of fresli blood, by the passage of large tarry 
.stools, or both. It would be e.s-pected that hematemesis 
would always bo accompanied by melena. and in our 


Table I 

Gastric hemorrhage 


120 Ca.ses — Findings 


Duodenal Ulcer 78 — G0% 

Gastric Ulcer . ■ IG — 13% 

G.nstric and Duodenal 4 — 3% 

Marginal or Jejunal 4 — 3% 

No Ulcer Found 15 — 12% 

Pyloric Stenosis G — 5% 


.scries of one hundred and twenty cases (see Table II), 
GT'; showed this combination. Twelve patients failed 
to .show gross blood in the stools, having undoubtedly 
vomited most of the blood which had spilled. Only 23% 
of our cases showed melena alone — patients do not 
consider this as serious as hematemesis and do not 
come to the hospital unless in verj- bad condition. A 
history of previous ulcer .symptoms was obtained in 
80'") of our patients. Hemorrhage occurred as a first 
.symptom in but seventeen patients or 14%, all the 
others having e.xporienced more or less pain preceding 
the onset of bleeding. A history of previous massive 
hemorrhage was obtained in 39% of our cases, of 
whom eleven or 9% had had two or more previous 
hemorrhages. Usutilly these previous hemorrhages had 
been recognized as such by the patients, but occasion- 
ally only a history of an .attack of fainting and dizzi- 
ne.ss, accompanied or followed by vomiting, the nature 
of the vomitus not h.aving been noted, or by “di- 
arrhea.” with no observation of the stools. Succeeding 

Table II 

Gastric hemorrhage 


120 Case.s — Symptomatolog;.- 
Hematemesis (alone) . . 12 — 10% 

Melena . . 28—23% 

Doth . . . 80— G7% 

Previous Ulcer . . 104 — 8G% 

Previous Hemorrhage 47 — 39% 

Previous Operations 4 — 3% 

Hemorrhage first symptom 17 — 14% 


pallor, wcakne.ss, thirst and general malaise had often 
been attributed, even by their physician, to “ptomaine 
poisoning” or a “heart attack.” 

EXAMIN.-\TIOX 

IVhen first seen, the patient who has had a massive 
hemorrhage is in shock, appears frightened and appre- 
hensive. is chilly and complains of great thirst. Marked 
pallor, a rapid, wc.ak pulse. low blood pressure and cold 
|•.vtrcmifies demand immediate .attention. Although 
the need is for absolute rest, m.aking it unwise to dis- 


turb the patient by too complete and thorough general 
physical examination, it is nevertheless desirable to 
determine as accurjitely as possible, by questioning 
and observation, whether the bleeding has originated 
in the mouth, nose, throat or pulmonary tree, whether 
hepatic enlargement or gross abdominal tumors are 
present or whether there is evddence of a perfo- 
ration accomp.anying the hemorrhage. IVhile complete 
phj’sical e.xamination should be deferred until cessa- 
tion of the hemorrhage, certain laboratory tests should 
be carried out immediately. 

Blood counts, performed daily for three days, and 
then every two or three days, may show norm.al find- 
ings the first day, before blood volume has been re- 
placed by absorption from the tissues. During the 
next twenty-four or forty-eight hours there is a steady 
fall in the count, even though all bleeding may have 
stopped, and after two or three days more a steady 
rise occurs. Table III shows the lowest points to which 
the red blood cells and hemoglobin fell, the average 
for our series of one hundred and twenty cases being 
2,800,000 and 57% respectively, the lowest 1,100,000 
and 14%. The white blood cells showed but slight 
variations from the norm:il. A distinctly increased 


Table III 
Gastric hemorrhage 


120 Cases- 

-Laboratory Findings 



Lowest 

Average 

Hemoglobin . . . 

14% 

57% 

R. b. c 

. . . 1,100,000 2,800,000 

Average Gain . 

20% 1,700,000 

Urea N Highest 70 Average 32 


Gastric analyses 



Highest Lowest 

Average 

Free HCl .... 

..110 0 

65 

Total Acidity . . 

,.140 10 

76 


leucocyte count should therefore be regarded with 
gre.at suspicion that a perforation or other compli- 
cation m.ay be present. The same would be true of a 
marked rise in the percentage of polymoi-phonuclear 
leucocytes, which is usually normal or very slightly 
increased, with an occasional patient showing an 
actual leucopenia. Blood chemistry findings were inter- 
esting in that our c.ases .showed a blood urea nitrogen 
.averaging 32 mg. per 100 cc. with a high point at 70 
mg. Usu.ally the findings returned to normal within a 
few d.ays or a week. Failure to do so was often an 
indication th.at bleeding was continuing, as pointed 
out by Ingegno four years ago, in a report emanating 
from our sendee at the Long Island College Hospital. 
Blood coagulation tests — coagulation .and bleeding 
time, platelet count and prothrombin estimation — 
showed increase in all factors, except in the rare cases 
of blood dyscrasia. In view of this finding wo long 
ago realized the uselessness of routine tre.atment by 
coagulants. 

Fractional gastric analysis (Table III) was not done 
in our cases until nearly two weeks after the hemor- 
rhage. At this time a fractional analysis after intra- 
muscular injection of histamine disclosed that the 
usual secretorj' curve ivas one indicating a reflex, con- 



A.NUKESEN — KESULTS OF TUEATMENT OF MASSIVE GaSTKIC IIeMOURHAGE 


tinned secretion, with the highest free HCl 110 and 
Total Acidity 140 and the average free HCl 55 and 
Total Acidity 75. In less than one-half of our cases 
was any visible blood found in the contents, indicating 
that rapid healing had taken place. Overnight re- 
tention was, of course, found in the stenosis cases. 

Roentgen examinations were begun a day or two 
after the gastric analysis, unless this showed consider- 
able bleeding still to be present. The average day for 
the beginning of the gastro-intestinal series was the 
sixteenth. During this period there had been an oppor- 
tunity for the smaller ulcers to heal so that in our 
one hundred and twenty cases (see Table I) 12<^o 
showed no lesion. Of the others 139 b showed definite 
gastric ulcer and 60% duodenal ulcer, and 3% showed 
both. Marginal or gastrojejunal ulcer was found in 
39 o- Pyloric stenosis was found in 5%. In all possible 
instances the patients were followed until Roentgen 
evidence of complete healing had been obtained or 
after operation had been performed. 

PHYSIOLOGY 

A consideration of the physiological principles to 
be considered following a massive gastric hemorrhage 
is of great help in developing a satisfactory course of 
treatment. IVhen a large hemorrhage occurs from any 
cause, the immediate reaction is shock, as evidenced 
by dizziness and faintness, due to cerebral anemia and 
ano.vemia, a definite lowering of blood pressure, and a 
compensatory increase in pulse rate. The patient may 
actually lose consciousness or may be merely so dizzy 
as to be compelled to lie down, the recumbent posture 
making it easier to maintain circulation. The lowered 
blood pressure and diminished blood volume result in 
a decrease in the force and volume of flow through the 
injured blood-vessel, facilitating the formation of a 
clot and thus stopping the hemorrhage. Meanwhile all 
coagulation factors are being mobilized, prothrombin 
is increased in amount, platelets multiply and at the 
site of bleeding there is an accumulation of factors 
concerned in healing and the combating of infection — 
lymphocytes, reticulocytes, round cells, etc. The very 
gradual replacement of blood volume by absorption of 
water from the tissues permits the formation of a 
firm clot and its organization. The .stomach usuall.v 
becomes filled or partly filled with blood, even though 
some may be vomited. The filled stomach shows ordi- 
nary slow peristalsis and the blood combines readily 
with hydrochloric acid and pepsin, thus preventing 
these from attacking the edges of the bleeding vessel 
or the thrombus forming within. So far, nothing has 
occurred to interfere with prompt and complete con- 
trol of the bleeding. Soon the stomach empties itself, 
the much-stimulated and powerful gastric secretion is 
left free to attack vessel and thrombus, and hunger 
contractions, intermittent, and increasing in force, 
tend to cause sudden and drastic changes in the 
pressure behind the thrombus, making it liable to be 
bloTOi out. Fortunately, however, the patient is thirst>' 
and hungry, and if he takes food in moderation and 
not enough fluid internally to increase blood volume 
materiall.v, hunger contractions are stopped and 
gastric secretions again become fixed with the food. 
The general weakness due to the hemorrhage induces 
the patient to stay in bed, thus tending to maintain 
the low blood pressure so desirable during the period 
of organization of the thrombus. Thus, if nothing is 
done to the patient, if he is allowed to follow his own 
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impulses and if there is nothing pre.scnt at the .--ite of 
bleeding to interfere with the retraction of the bleed- 
ing vessel and formation of a thrombu.s (see discus- 
sion of pathology, above), everything tends to pro- 
mote such clotting, and the patient recovers more or 
le.ss rapidly from the results of the hemorrhage. 

On the other hand, if the p.atient is treated accord- 
ing to the older standard methods, let us see what 
happens. Stars-ation for a few days (as also aspiration 
of all stomach contents) results in intermittent 
periods of intense hunger contractions, alternately in- 
creasing and decreasing the irritation and pressure at 
the bleeding point, and tends to loosen tbe clot during 
this period before it has become firmly organized and 
adherent to its vessel wall. Also, the gastric juice, 
with no stomach contents to attack, may dissolve out 
the clot or actually attack the vessel wall, which is not 
protected from digestion as is the mucosa. Besides 
this, starvation increases the patient’s restlessness and 
lowers his resistance. Sudden increase in blood volume 
and pressure, induced by transfusion or parenteral 


Table IV 

Gastric hemorrhage 



Mortality — Older Methods 


Author 

Cr«C3 

Deaths 

Per Cent 

i 

Bulmcr j 

4r,7 

45 

10.7 

Goldman j 

310 1 

30 

11.1 

ChrhtJanson 1 

1 1 

23 

7 0 

AitKen 1 

1 2.'!l 

20 

f- 5 

Chic<;mftn , 

1 

45 

25 

Jnnkelson 

1 ! 

1 15 

9 

Burper ^ Ilnrt 

1 117 

1 2t 

IS 

Crohn 

1 Dt 

i 1 

4 2 

lo'nch 

52 

1 10 

ID 

Hunton 

41 

1 c 

13 

P/cifTor 

40 

3 

7.5 

Total 

2,0CG 

j 240 

11 5 


administration of other fluids, will tend to blow out 
the clot, and three of the deaths in our patients seemed 
to be attributable to this cause, transfusions or in- 
fusions having been given before tbe patients came 
under our care. The use of coagulants locally or pa- 
renterally, while doing no harm, is practically never 
required, all coagulation factors being naturally in- 
creased in potency. The use of ice externally is con- 
trarj’ to the generally accepted dictum that warmth is 
necessai-j’ in shock, and besides makes the patient 
miserable and cold, and ice internally can have no 
effect except to increase the circulation in the gastric 
wall, an undesirable result. Lavage, whether with 
water, astringents or other agents may conceivabb' 
tend to increase bleeding. Operation as a routine pro- 
cedure is unnecessary, and in the cases showing the 
bleeding vessel held in a mass of horny scar tissue and 
surrounded by adhesions due to perforation or deep 
penetration, may present such mechanical difficulties 
that the operative mortalitj' is e.xcessive. The mor- 
tality from tbe older routine treatment, without oper- 
ation, in 2,066 cases, gathered from literature here 
and abroad and shomi in Table IV varied from 4.2% 
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Table 

Gnstric hemorrhage 



Mort.nlity Operated Cases 


Anthiir 

r.T'H'S i Dcnlhs 

Por Cent 

I’ftifT.-r 


22.7 


! I 

33.3 

IJtirvt r Hart 

=0 ; 

25.0 

J.’tnJ f-I'on 

11 3 

27.0 

D’Alirvu 

10 ' 3 

30 


S -1 

50 

Ttitnl 

02 1 2T 

20.3 

lairlv opcration'i 

1 


(tvithin -tb 

1 


hour*) 

1 

t 


rtii*>t<T< r 

ir, t 2 

4.3 

OurtlxjD Taylor • 


0 

Tot:.! 

r.« ' 4 

5.8 


to 25' A "ith an averafte of The general oper- 

ative mortality (Table V) was 2Q.3%, but as in most 
instances these operations had been done later, after 
it had been found that bleeding was showing no 
tendency to stop spontaneously, we are comparing this 
mortality with that where operation had been per- 
formed within the first forty-eight hours when it was 
onlv 5.8';. 

TREATMENT 

The treatment recommended by me originally, based 
uiKin physiological considerations and resulting in a 
mortality of only 2.3<^o in a series of one hundred and 
seventy-three cases treated by D’AIbora and myself 
(Table VI' has been changed in its minor details, 
but tiie jirinciples involved have remained the same. 
Meulcngracht, whose treatment is along similar lines, 
has had a slightly lower mortality, but I believe that 
as the mortality really depends on causes which are 
irremediable, it will be found to remain in the neighbor- 
hood of 2'; in long series of cases. Thus an analysis 
of the reason for our si.\' deaths (Table VII) shows 
that while three died soon after large transfusions 
and tlieiefore were not really treated by our method, 
the other three, all submitted to autopsy, showed the 
type of complication which would cause persistent 

Table VI 

Gasiiic hemorrhage 


Mortality — Newer Treatnient.s 


Author 

1 C.-..C.S ! 

j Deaths 

Per Cent 

Mcul.'ncrarht 

.M.tho.1: 

i 

Moiilont’mcht 

! 

2? *• 


1 


VentH 


i ■ 

2.4 



! 5T4 

1 

1.7 

Author*!. 
Methi-l : 

ri’Alborn. j 

1 a, 

1 

1 

1 

! 


L\r«!rT'«cn 


2 

2.= 


Tot.nI 

1 1211 ! 

-I 

1 ^ 


bleeding which could not be controlled except by too- 
extensive surgical procedures. 

Based upon physiological indications previously dis- 
cussed, the treatment we recommend is as follows; 

Shock should be treated by absolute rest in bed. 
Occasionally in a restless patient, morphine hypoder- 
matically is required during the first twenty-four 
hours, but psychological treatment usually suffices to 
allay apprehension and stimulate cooperation. Ex- 
plaining that the condition is not serious, that rest 
will encourage clotting and prevent continuing hemor- 
rhage and that the restricted diet is necessary to stop 
the bleeding, we find our patients soon lying quietly 
in bed, often reading the paper or listening to the 
radio. A few hot water bags help to maintain body 
heat and make the patient comfortable, but over 
heating should be avoided, as this is distressing and 
weakening. I know that many patients have been so 
badly frightened by the hustle and bustle attending 
the measures resorted to under the old methods of 
treatment that it would be weeks before morale was 
restored. With attendants calm and encouraging, with 
no screening-off of the bed, with, if possible, a con- 
valescent hemorrhage case in the next bed to en- 
courage him, the patient, e.xcept for his pallor, ap- 

Table VII 
Gastric hemorrhage 

120 Cases — Mortality 

C Deaths: 

1. Exsanguinated — transfusion — died 24 hours. 

2. Large transfusion. 

3. Transfusion plus glucose. 

4. Autops.v: gastric — old perforation, horny induration. 

5. Autopsy: duodenal — old perforation, horny induration. 
C. Autopsy: pyloric stenosis — prepyloric ulcer. 

3 Deaths after transfusion, not counted. 
Corrected mortality — 3 cases — 2.59f. 


pears no different from other uncomplicated ulcer 
patients in the ward. 

The bleeding area is treated by local applications of 
food. I have pointed out the desirability of controlling 
the undesirable and actually harmful hunger contrac- 
tions and of preventing digestion of clot and injured 
vessel wall, by keeping food in the stomach. If the 
food, in addition to being soothing, combining readily 
with hydrochloric acid and not overtumulating its pro- 
duction, also has the effect of encouraging blood 
co.igulation, we have an ideal combination. Gelatin has 
long been known as an excellent coagulant, whether 
locally applied or parenterally administered, and it is 
readily combined in a soothing liquid food mixture. 
Formerly our gelatin solution was made with watei’, 
and contained sugar and fruit juice to give it nutritive 
value (see Table VIII). After two days of these feed- 
ings, high caloric gruel and milk mixtures wore substi- 
tuted for every other gelatin feeding. In recent years 
the gelatin has been combined with milk, cream and 
glucose, and flavored with coffee, tea, chocolate or 
vanilla, making a drink enjo.ved by neaily all patients 
and found to be even more efficient than the aqueous 
mixture. The patients are given at least 1800 calories 
during the first day after the hemorrhage, feel better 
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Table VIII 
Gastric hemorrhage 


Feedings Immediately After Hemorrhage 

Gclatiri’MiVi Mixture: ■ 



! Amt, 

1 

Cnrb. 

Prot. 

Fat 

Cal. 

Gelatin 

30 pm. 


27 


100 

Dextrose 

GO cm. 

CO 

1 

1 


240 

Cream (209^) 

100 cc. 

3 

1 

IS 1 

ISO 

Milk 1 

Totals 

000 cc. 

3G 

DO cm. 

oy 

57 pm.' 

1 

27 

45 cm. 

i 

1 

550 

1000 

Approxi- 

mately 


Formula to be made fresh every 12 hours, kept cool, but not in re- 
frigerator, to prevent jellinff. 

Given cool or warm. Plain or flavored. 

First 4 days : 6 oz. every 2 hours. 

6th and Cth days: add to 4 of above fecdincs one of any of following 
foods : 

1 egK — soft boiled, poached or raw 
-cereal — 3 oz. 

custard, jello or ice crerm. 

7th and 8th days ; add 2 of above foods to each of 3 feedings. 

Qth day Ulcer diet. 

NOTE: At times the patient cannot tolerate the thick milk-gelatin 
mixture. In such cases use the cclatin-water formula, ar follows: 

Gelatin-Wctcr Mixture: 



Amt. 

Garb. 

Prot. 

Fat 

Cal. 

Gelatin 

30 gm. 


27 


100 

Dc.xtrosc 

00 gm. 

90- 



' 360 

Juice of 2 
oranpes 


20 1 



SO 

IVater 

1,000 cc. 




1 

Totals 


' llO gra. 

27 gm. 


1 ^ 


and are in a better condition to promote healing of the 
lesion. In patients allergic to milk or who do not take 
the formula easily the old gelatin-water solution is 
still used. The routine as to quantities prescribed is 
shown in Table VIII, and Table IX shows the routine 
ulcer diet which I have used for years and which, in 
hemorrhage cases is gradually added to after a month 
or six weeks. Although repeated tests on our patients’ 
blood and urines have shown no diminution in the 
cevitamic acid content, we have in recent years added 
vitamin concentrates to our diets. 

Anemia does not as a rule require special treat- 
ment, the rapid, spontaneous rise in blood counts 
having already been mentioned. However, repeated 
blood counts are done, blood chemistry determinations 
are made, blood coagulation tests are performed and 
blood pressure records .ire kept, so that any evidence 
of continued bleeding may be promptly observed and 
treatment instituted. The patient's blood is typed on 
admission and prospective donors are cross-matched, 
so that, if the patient shows a severe anoxemia, as 
evidenced by air hunger or a weak, thready pulse, 
small transfusions can be promptly given. Usually 150 
to 200 cc. of blood is sufficient — ^more is undesirable. 
Although in our series of cases, small transfusions 
were given in the first ten days to seventeen patients, 
constituting 14% of the total number, in recent years 
the percentage has been less than 5%, as we have 
realized that even what appears like very serious 
bleeding will usually cease spontaneously if no extra 
fluid is suddenly added to the circulation. Iron, by 


mouth or intramuscularly, may be- given, but our 
statistics show that it has no particular advantage. 
Coagulants are very rarely required. 

Constipation is encouraged — that i.s, nothing is done 
to disturb intestinal motility during the early days 
succeeding the hemorrhage. Mineral oil, one-half 
ounce per day, may be given after the second day, and, 
if required, oil retention enemas are administered 
after four or five days and thereafter as indicated. 
No other measures are ever used to produce defeca- 
tion. All stools are examined for occult blood. 

Operation for hemon'hage is a serious matter. 
MTiile statistics, quoted above, have shown that oper- 
ation performed as a routine in the first forty-eight 
hours after the onset of hemorrhage showed a mor- 
tality rate of less than 6% in the hands of two expert 
surgeons, yet, when we realize that only two or three 
per cent die when not operated upon, the risk of early 
operation would appear unjustifiable. VHien continued 
bleeding is present and exsanguination is imminent, 
resort to operation is attended by a very high mor- 
talitj- and surgeons are loth to operate. Surgeiy was 
refused in the cases in our series which died, because 
it was realized that the patient could not survive the 
double shock of hemorrhage and operation. Wicre 
operation is pei-formcd, extensive procedures, such as 
resection, are usually necessary, as pointed out previ- 
ously in this article. The hemorrhage reported to have 
been stopped by simple gnstro-enterostomy would un- 
doubtedly have ceased spontaneously except where 
pyloric stenosis was definitely the factor which kept 
the bleeding vessel from retracting. Later operations 
for such complications ns stenosis or walled-ofi perfo- 

Table IX 
Gastric hemorrhage 

Ulcer Diet 

Breakfast: 

Milk 8 oz., with cream if desired. 

Cereal 5 oz., t\-ith milk or cream. 

Egg — 1 soft boiled or poached. 

Bread or toast with butter, 1 or 2 slices. 

Fruit juice or stewed fruit (at end of meal). 

Mid-morning: 

Jlilk — 8 oz., cream % oz., dextrose VS oz., with cocoa 
if desired. 

Always with crackers, toast, bread or cake. 

Luncheon : 

Milk 8 oz. 

Baked or mashed potato or plain spaghetti. 

Egg — 1 soft boiled or poached, or cream cheese. 

Bread and butter, 1 or 2 .slices. 

Pudding, custard, gelatin, ice cream, or slewed fruits. 
Slid-afternoon : 

Same as mid-morning. 

Supper: 

Same as breakfast or luncheon. 

At bedtime and during night every 2V" hours, if awake — 
same as at mid-morning. 

Olive oil — Ve oz, three times a day before meals. 

Mineral oil — Vi: oz. at bedtime. 

Water: ad lib. 

Salt: Not restricted. 

Vitamins: As required. 
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ration with resulting deformities should .be performed 
as indicated. 

After-care. Two weeks after admission, when re- 
peated stool examinations show absence of blood or 
only small amounts of occult blood, a fractional gastric 
analysis is done, and if no visible blood is present, 
Roentgen examination is begun the next djiy, thus 
giving early information as to the source of the 


Table X 

Gastric hemorrhage 


120 Cases — Treatment 


Transfusion 1 to 10 days .... 

17—14% 

After 10 days 

25—20% 

Operations for Hemorrhage . . 

None 

For Pyloric Stenosis. . 

5 (later) 


hemorrhage and pointing out the indications for 
further treatment. Then focal infections are searched 
for and eradicated, such operations being preceded by 
transfusions if indicated. About 20% of our patients 
were thus given blood after the first ten days in the 
hospital (Table X). The patients can usually be al- 
lowed to go home within four or five weeks, to be 
followed aftenvards in clinic or office. 

SUMMARY 

In summarizing, I shall present the following out- 
line of the indications for treatment and the routine 
procedure in hemorrhage cases, taken from the Ward 
Manual of the Medical Service at the Long Island 
College Hospital. 


INDICATIONS FOR TREATMENT 


CoTuijfjon 

Shock 

Apprehension 
Local Bleedinc 
Hunger Contractions 
Severe Anoxemia 
Anemia 

Impaired Coagulability 
Constipation 


Treatment 

Rest, warmth, morphine 

Quiet, psychic treatment 

Soothing, coagulant, ant-acid diet 

Freciuent, nutritious feedings 

Very small transfusions 

None or later iron and transfusions 

Coagulants, blood, vitamins 

Mineral oil and oil enemos (4th day). 


ROUTINE IN GASTRIC HEIMORRHAGE CASES 

1. Treat Shock by rest, w^armth and morphine 
(latter only if required) . 


2. Quiet Apprehension, do not awaken. Keep bed 
in quiet location. 

3. Treat Bleeding Area: Order Ga.stric Hemor- 
rhage Diet and nothing else by mouth. 

4. TjTie and match blood for transfusion. No 
transfusion in first ten days except for air hunger or 
very weak pulse. Then only 180 to 200 cc. 

5. Special charting for blood pressure and feed- 
ings. 

6. Blood count every 2 days. JIarked anemia may 
require transfusion after ten days and iron after 
meals. 

7. Blood Coagulation tests. Coagulation and bleed- 
ing time, platelet count, prothrombin — ^repetition and 
treatment as indicated. 

8. Blood Chemistry (Urea Nitrogen particularly) 
on admission and at two day intervals until normal. 

9. Test all stools for occult blood until this disap- 
pears. 

10. If no defecation : Mineral oil, JA ounce each 
night, beginning second night. Retention oil enema 
on fourth day and each night thereafter, if required. 

TO BE AVOIDED 

1. Ice: Externally, increases shock. Internally, 
stimulates gastric circulation. 

2. Parenteral fluids: Increase blood volume and 
pressure — cause more bleeding. N. B. Small trans- 
fusions may be required in severe anoxemia. See 
Routine. 

3. Stimulants (digitalis, adrenalin, etc.) : Tend to 
increase bleeding. Onl.v used in dire emergency. 

4. Alkalies: Stimulate secretion. Irritate bleeding 
area. 

5. E.xcitement or Worry: Increase shock and re- 
action may increase bleeding. 

6. Examinations, manipulations or treatments, ex- 
cept as absolutely necessaiy, especially in first few 
days. 

In clo.sing I wish to thank my associate. Dr. S. C. 
Franco, for his valu.ible aid in gathering the statistics 
presented, to Dr. J. C. LaDue, a former interne, who per- 
mitted me to incorporate statistics he obtained from our 
hospital records, and which he will shortly present at the 
American Medical Association meeting in St. Louis, and 
to Dr. S. B. Thomas of Brookbm, for permission to use 
operative statistics from a paper he read but did not 
publish. 
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Gastro-intestinal Hemorrhage From Otherwise Symptomless Lesions, 
With Special Reference to Duodenal Ulcer* 

By 
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H EIMATEMESIS or melena, or both, are reliable 
evidence of gross hemorrhage from the upper 
portion of the gastro-intestinal tract, which may be 
due to a variety of causes. When such hemorrhage is 
associated with a history of upper abdominal pain or 
discomfort related to the digestive cycle and with 
other digestive disturbances, one logically assumes the 
presence of some type of intrinsic lesion of the 
stomach or duodenum until proved otherwise. Everv' 
now and then one sees patients whose sole complaint 
is the vomiting of blood and the passing of tariT 
stools, singly or repeatedly, and of varying degrees of 
severity. Such patients have never experienced pain, 
discomfort or indigestion. What are the circumstances 
that give rise to such a state of affairs, and to what 
e.xtent do gastro-duodenal lesions, so-called silent, con- 
cealed or asymptomatic lesions, play a role? 

DUODENAL ULCER AND DUODENITIS 

For a number of years we have been cognizant of 
the fact that hemorrhage may be the sole manifesta- 
tion of chronic duodenal ulcer, or of chronic duo- 
denitis. As the former is the commonest gross lesion 
of the upper portion of the digestive tract encountered 
in American medical practice, such a manifestation is 
of great clinical Import and interest. 

The incidence of hemorrhage associated with other- 
wise asymptomatic duodenal ulcer or duodenitis was 
determined on the basis of a study of 1089 verified 
cases. In seventeen cases, or 1.5 per cent, hemorrhage 
was the sole sign of the lesion. In another twenty-four 
cases, or 2.2 per cent, in addition to hemorrhage, a 
history of vague or mild digestive disturbances elicited 
only on repeated questioning, was recorded. Thus, in 
a total of 3.7 per cent of the cases, painless hemor- 
rhage constituted the outstanding, almost exclusive, 
manifestation of the ulcer. Considering the fact that 
only 20 per cent of duodenal ulcers give rise to gross 
hemorrhage, these figures are of interest because they 
indicate that hemorrhage is a painless, almost ex- 
clusive feature in 18.5 per cent of the cases of bleeding 
ulcers. There was another group of fifteen cases in 
which hemorrhage was the initial sign, and in which, 
after an otherwise sj-mptomless period of variable 
duration of months to years, the chai’aqteristic pain 
and digestive disturbances eventually made their ap- 
pearance. 

It is obvious that hematemesis or melena, or both, 
can be the sole expression of a duodenal ulcer or its 
equivalent. It follows that if hematemesis or melena 

*Rend before ihe forty*second onnu^'l meotinc of the American Ga«tr^ 
Entcroloprical Association, Atlantic City. New- Jersey, May 1--, J939. 
Also read before the Tnoetinc of the Minnesota Society of Internal 
Medicine, Jlinneapolis, Minnesota, June 10, 1939. 


can be the sole expression of an ulcer of the duodenum, 
it also can be that of any ulceration of the digestive 
tract, acute, subacute or chronic, situated anywhere 
between the lower half of the esophagus and the lower 
portion of the ileum. Even such a rare lesion as a 
diverticulum of the stomach may manifest itself in 
this way in view of the reports of Sutherland (1), and 
Brown and Priestley (2). The frequency with which 
painless hemorrhage occurs in cases of chronic gn.stric 
ulcer on the basis of our own material as yet has not 
been determined. Cases 1 and 2 are illustrative of 
chronic duodenal ulcer and chronic duodenitis, re- 
spectively. 

Case 1. A woman, forty-nine years of age, registered at 
The Jfayo Clinic February 1, 1038. In 1932, without 
provocation, she had experienced a sudden attack of 
nausea, profuse hematemesis, shock and syncope and there- 
after passed tarry stools for a period of ten days. She had 
experienced a similar attack in 193C, Again, on January 
15, 1938, she had noticed tarry stools and weakness for 
five days. At no time did she experience any epigastric 
pain or indigestion. The results of physical examination 
were essentially negative. The patient was of nervous 
temperament and hypersensitive. Gastric intubation was 
not done because of the recent hemorrhage. Roentgenologic 
examination of the stomach and duodenum disclo.scd de- 
formity of the duodenal cap characteristic of chronic duo- 
denal ulcer. In the absence of pain and other compli- 
cations, medical treatment was recommended. The patient 
had enjoyed good health up to the time of our last report 
from her in March, 1939. 

Case 2. A man, twenty years of age, registered at The 
Mayo Clinic, March 9, 1937. At irregular intervals since 
February, 1931, he had experienced attacks of melena, 
twice associated with moderate hematemesis, which in 
turn caused anemia and prostration. His most severe at- 
tack occurred in October, 193C. Intense social activities, 
such as fraternity “rushing” parties, provoked bleeding. 
He had never experienced pain or indigestion, Analy.ois of 
the gastric contents revealed C4 clinical units of free 
hydrochloric acid. Roentgenologic examination of the 
stomach and duodenum disclosed bulbar irregularity and 
irritability characteristic of duodenitis. Medical treatment 
was carried out. The patient was enjoying good health in 
March, 1939, when he was heard from last. 

Of importance equal to, if not greater than, gastric 
or duodenal ulcer and gastric carcinoma as the cause 
of painless hemorrhage is chronic gastritis, benign 
tumor of the stomach, .splenic anemia, biliary cirrhosis 
and certain late postoperative sequelae. Of le.=s im- 
portance because of their comparative infrequency, 
yet of great clinical interest, are para-esophageal 
hernia, ulcer and neoplasms of the small bowel and of 
IMeckeTs diverticulum. There remains an indetermi- 
nate group in which it is impossible to ascertain defi- 
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nitely the cause of gastro-enteric hemorrhages, es- 
pecially in the earlier stages of the process, om'ng to 
the complete absence of any objective data. As a 
matter of fact, in a considerable percentage of such 
cases, the cause of the hemorrhage may remain un- 
determined even after exploratory operation. In this 
group are not intended to be included those instances 
of silent solitary hemorrhage in which there has not 
been antecedent or subsequent developments. 

CHRONIC GASTRITIS 

The latent subclinical or asymptomatic nature. of 
gastritis in its various forms has been substantiated 
by numerous observers on the basis of pathologic and 
gastroscopic observations. This fact, in addition to the 
high incidence of the disease as reported by competent 
gastroscopists, both in America and abroad, justifies 
the conclusion that chronic superficial and hyper- 
trophic gastritis, if not the most frequent, is one of 
the most frequent causes of painless hematemesis and 
melena. Former statistical data relative to the various 
causes of gastro-enteric hemorrhage are of doubtful 
scientific value because, almost without exception gas- 
tritis as a factor has not been taken into consideration. 
The present tendency in many clinics and hospitals to 
carry out routine gastroscopic examination in all un- 
e.xplained cases of gross hemorrhage has been a reve- 
lation in many ways but especially in the elucidation 
of the important role that superficial inflammatory 
mucosal lesions play in gross bleeding from the upper 
portion of the digestive tract. Recent gastroscopic ex- 
aminations have demonstrated the fact that chronic 
duodenal ulcer is frequently accompanied by such 
superficial inflammatory lesions, as well as by simple 
erosion and submucosal hemorrhages and that the 
source of the bleeding usually attributed to the ulcer, 
on the contrary, is often found to be due to the super- 
ficial inflammatory lesions, , simple erosion or sub- 
mucosal hemorrhages. 

Case S. A man, thirty-two years of age, registered at 
The Mayo Clinic January 9, 1939. In 1932 and in 1937 he 
had experienced unexplained seizures of sudden weakness. 
In retrospect, this may have been due to melena, as the 
condition and color of the stools were not observed at that 
time. In February, 1938, the patient had experienced a 
similar attack, 'nith vomiting of coffee-ground material. 
At that time, he had observed tarry stools. Again, in De- 
cember, 1938, he had had an attack of melena and pros- 
tration, and three days later, hematemesis and melena, 
resulting in shock. The concentration of hemoglobin was 
44 per cent. He had not experienced epigastric pain or 
indigestion at any time. Repeated roentgenologic exami- 
nations of the stomach and duodenum gave negative re- 
sults. Gastroscopic examination disclosed a definite hyper- 
trophic gastritis of the fundus. The tonsils were definitely 
infected and were removed in the hope that this infection 
was the source of the patient’s difficulty. 

BENIGN TUMOR 

A paucity of symptoms and a great tendency tow'ard 
bleeding is characteristic of the majority of benign 
tumors of the stomach. On that account this possi- 
bility should be excluded in every case of painless 
hemorrhage, or of obscure anemia that results from 
long continued occult bleeding. These lesions are not 
as infrequent as previously was supposed. Already 176 
surgically verified cases of benign gastric tumor have 
come under our observation, exclusive of those found 


at necropsy when death was due to other causes. Im- 
proved roentgenologic technic has made possible roent- 
genoscopic detection of the majority of these tumors, 
even the smaller adenomatous polyps. However, poly- 
poid forms of hypertrophic gastritis, which have much 
in common with polypoid gastric tumors, usually are 
recognizable only on gastroscopic examination. 

SPLENIC ANEMIA AND HEPATIC CIRRHOSIS 

Painless, severe and recurrent hemorrhage and the 
symptoms engendered by severe anemia may be the 
sole complaints of a patient who has splenic or hepatic 
disease, or both. That some members of the profession 
are quick to jump to the conclusion that a hemorrhage 
is the result of a gastro-duo<lenal ulcer, even in the 
absence of symptoms of pain or indigestion, is some- 
times exemplified by the fact that an enlarged spleen 
remains undiscovered until late in the course of the 
disease. Under the circumstances there should be little 
difficulty in making a proper diagnosis. In cases of 
hepatic cirrhosis without obvious increase or decrease 
in the size of the liver and without frank si^s of 
portal hypertension or icterus, considerable difficulty 
may be encountered, especially in the early stages. In 
doubtful cases, tests of hepatic function, roentgeno- 
graphic examination of the lower portion of the 
esophagus for varices, or laparotomy, are usually 
necessary in order to establish the diagnosis. Cases 4 
and 5 are illustrative of this group. Comparatively, 
such lesions fortunately are infrequent causes of 
hemorrhage. Rivers and Wilbur (3), in a review of 
cases of hematemesis encountered in the clinic over a 
period of two years, found that only in about 9 per 
cent of the cases was hemorrhage diagnosed as being 
due to causes e.xtraneous to the gastro-intestinal tract; 
such were principally duo to various forms of blood 
dyscrasia, splenic disease and hepatic cirrhosis. 

Case i. A man, twenty-five years of age, registered at 
the clinic Januai-y 10, 1938, because of “repeated hemor- 
rhages from the stomach and bowels.” In 1934, four years 
previously, he hod cxpericneed his first hemorrhage. This 
was characterized by severe hematemesis on two succes- 
sive days, followed by the passage of tarry stools for six 
days. Although he had not experienced abdominal pain or 
indigestion prior to, during, or since these hemorrhages, 
he was treated at that time for gastric ulcer. Six months 
later he had noticed tarr.v stools for four days. Then, for 
a period of two years, he remained entirely free of hemor- 
rhages. In September, 1936, he had two massive hemor- 
rhages, chiefly hematemesis, which resulted in syncope and 
shock, and repeated transfusions were necessary. In De- 
cember, 1937, he had experienced melena for several days, 
which had been preceded by weakness, and by tachj-cardia 
on exertion. There were no sjTnptoms or signs suggestive 
of hemophilia, purpura haemorrhagica, or other dys- 
crasias. 

Physical examination showed that the spleen was en- 
larged. The patient had been totally unaware of this. The 
spleen extended for four fingerbreadths below the left 
costal margin. The concentration of hemoglobin was 62 
per cent; errtbrocytes numbered 3,510.000 and leukocytes, 
5400, per cubic millimeter of blood. Differential count and 
morphologic examination of a blood smear did not reveal 
significant abnormalities. Roentgenoscopic examination of 
the stomach and duodenum gave essentially negative re- 
sults, but varices were discovered in the lower half of the 
esophagus. Tests of hepatic function and estimation of 
serum bilirubin gave essentially normal results. The van 
den Bergh reaction was indirect. A diagnosis of splenic 
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anomio wth profuse hemorrhages from esophageal varices, 
was made. 

A splenectomy, including ligation of the coronary vein 
and a Talma-JIorison typo of omentopexy, was done in 
January, 1938. This operation was preceded and followed 
by repeated transfusions of blood. The liver, gall bl.adder, 
stomach and duodenum were examined carefully at the 
time of the operation and were found to be normal. Since 
this operation the patient has enjoyed much better health 
than formerly, but he has had two mild hemorrhages after 
violent physical exertion, against which indiscretion ho 
had been cautioned repeatedly. 

Case S. A man, thirtv-two years of age, first entered 
the clinic January _7, 1935. In November, 1934, he had ex- 
perienced a sensation of weakness and dizziness and soon 
thereafter had passed tarrj' stools, which recurred on 
three successive days. He stated that he "almost passed 
out.” A month later he had a more severe hemorrhage, 
without syncope; it caused acute anemia and required two 
transfusions of blood. Otherwise,, he had had no com- 
plaints of a gastro-intestinal nature. Except for evidence 
of moderate anemia, the physical examination gave essen- 
tially negative results. The concentration of hemoglobin 
was 70 per cent and crythroc\'tes numbered 3,800,000 per 
cubic millimeter of blood. The platelet count and the 
coagulation time of the venous blood were within normal 
limits. Other laboratory investigations, which included 
roentgenoscopic examination of tlio stomach and duo- 
denum, tests of hepatic function, examination of the feces 
for blood when he was taking a meat-free diet, and exami- 
nation of the esophagus for varices disclosed no abnormal- 
ity. Cholecystographic examination, however, revealed a 
poorly functioning gall bladder. A similar result was ob- 
tained on examination several months prior to entering 
the clinic. Surgical exploration of the gall bladder, liver, 
pancreas and upper portion of the digestive tract was 
recommended but was refused. 

The patient was re-examined at the clinic on June 21, 
1935, because of melena of a week’s duration which oc- 
curred two weeks previouslv. The roentgenologic findings 
were identical with those of the previous January. 

The patient did not come under our obsoiwation again 
until after a lapse of four years. In the meantime, ho had 
experienced about twelve more hemorrhages, seven of 
which were massive. Syncope was associated with three 
of them. He had been treated on the basis of a duodenal 
ulcer and alimentary allergy, but bleeding had occurred 
during active treatment for both conditions, on various 
occasions. Gastroscopy had been performed bv a gastro- 
scopist of international reputation on six diflcrent oc- 
casions up to very recently. The results of these exami- 
nations were essentially negative. Unusual physical and 
mental exertion, exposure to cold, and infections of the 
upper portions of the respiratory tract predisposed defi- 
nitely to bleeding. Evidence of steatorrhea of progrossi\’e 
severity has been present for eighteen months. The spleen 
also was found to be enlarged recently. E.xamination at 
this time, at the clinic, disclosed esophageal varices, a high 
grade of retention of bromsulfalein. moderate splenic en- 
largement, an excess of fat in the feces, and a nonfunc- 
tioning gall bladder. Roentgenographie examination of the 
stomach and duodenum gave negative results. The serum 
bilirubin was udthin normal limits but the van den Bergh 
reaction was direct. A diagnosis was made of recurrent 
massive hemorrhage from esophageal varices incident to 
portal cirrhosis, and highly probable, associated chronic 
cholecystitis and chronic pancreatitis. 

LATE POSTOPERATIVE SEQUELAE THAT 
GIVE RISE TO HEMORRHAGE 

Hemorrhage that occurs several months or years 
after an operation for chronic ulcer, especially duo- 
denal ulcer, constitutes one of the most perplexing 
diagnostic and therapeutic problems that the physician 


encounters. Lesions that give ri.se to such hemorrhage 
arc frequently othenvi.se symptomle.ss by virtue^ of 
certain favorable conditions oiTccted by the operation, 
or because the le.sions are of a superficial character, 
confined to the mucosa, whether such lesions are local- 
ized or difluse. 

The diagnostic significance of late postoperative 
hemorrhage, whether silent or otherwise, is partly de- 
pendent on whether the original lesion was of the 
bleeding type or not. Hemorrhage that occurs after 
ga,strojejunostomy for hemorrhagic duodenal ulcer 
usually implies that the bleeding had its source in the 
original lesion, as the result of reactivation, whatever 
the cause. Under such circumstances the hemorrhage 
is usuallj' unassociated with any other symptoms, un- 
less a jejunal ulcer also might h.nve developed in the 
meantime. On the other hand, hemorrhage that occurs 
for the first time after gastrojejunostomy or after a 
Billroth II type of operation for a nonhemorrhagic 
duodenal ulcer, is usually indicative of the fonn.'ition 
of a lesion, an ulcer or gastritis, at some site other 
than the original one. Case G, while an unusual one, is 
illustrative of the latter tiTie. Similarly, late hemor- 
rhage that occurs after any operation in which the 
original ulcer was removed, implies the formation of 
a new ulcer, the presence originally of multiple ulcers, 
one or more of which was overlooked, or postoperative 
gastritis. As roentgenologic diagnosis of postoperative 
lesions which may give rise to hemorrhage is often 
very difilcult, gastroscopic examination always should 
be carried out whenever there is any reasonable doubt 
about the diagnosis. 

Case C. A boy, seventeen years of ago, first entered the 
clinic on January 9, 1928. He had had a gastrojejunostomy 
for congenital pyloric stenosis, elsewhere, in 1911, when 
only five weeks old. In May, 192G, fifteen years later, ho 
had experienced a sudden collapse and anemia. In August, 
192C, he had had massive hematemesis and melena, 
followed by sjuicopo. At that time the concentration of 
hemoglobin was 25 per cent (Dare). Analysis of the 
gastric contents showed an absence of free hydrochloric 
acid, and roentgenographie examination of the stomach, 
the stoma and the duodenum did not reveal any abnormal- 
ity. The diagnosis was late postoperative gastro-cntcric 
hemorrhage of undetermined origin. On his return homo, 
a local surgeon submitted the patient to operation, at 
which time he performed a Billroth II type of pylorcctomy 
(January, 1928). The patient con.sultcd us again on June 
3, 1935, because of recurrent attacks of severe melena, 
which had been present periodically since 1930. Roent- 
genoscopic examination of the stomach and anastomotic 
region after resection showed nothing abnormal. However, 
operation was advised and on June 17, 1935, the operation 
was performed at the clinic and cystic poLTioid hyper- 
plasia of the mucosa of the stoma was found. The gastro- 
jejunostomy was disconnected, the peri-anastomotic ti.ssues 
were excised and an end-to-side anastomosis of the 
stomach and duodenum was done. The patient has en- 
joyed good health since the operation. 

DIAPHRAGMATIC HERNIA 

A number of obseiwers, notably Gardner (4) and 
Bock and his associates (5), have pointed out that dia- 
phragmatic hernia may be the cause of gross gastric 
hemorrhage or of secondary anemia of varying de- 
grees of severity. One of our patients, who was 
eventually found to have such a hernia complained 
only of dyspnea and of edema of the lower extremities, 
which were the direct result of severe secondary 
anemia of which the patient was unaware. The bleed- 
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in}? is usually attributed to venous cotu'cstion of tlic 
gastric mucosa caused by compression of the stomach 
by the diaphragmatic muscles. Harrington (0), who 
lias repaired surgically many of these herniji-s, ha.s 
been of the opinion that the bleeding has its origin in 
traumatic erosion or ulcer of the mucous membrane 
caused by the forceful pre.ssuro exerted during the 
attacks of vomiting, on the largo, distorted and con- 
gested .stomach, and by the trauma c.-iused by the 
hernial ring as the stomach i.s forceil in and out of 
this opening. This erosion may be superfici.al, or in 
case.s of long standing, may become definitely ulcer- 
ated from repeated trauma. Reduction and repair of 
the hernia results in iiromiit he;ding of the trauma- 
tized mucous membrane and cie^sation of liemorrhage.s. 

L'LCKR OR Ni:ORI,ASM.S OF THE SMALE 
BOWER 

ricer or neoplasms of the small bowel, admittedly 
rare, or ulcer in a Meckel’s diverticulum, may give rise 
to painli‘ss melena. In all obscure cases of hemorrhag’e, 
it is important to examine the small tsnvel nMUitgeil- 
obigicaliy oven in the absence of pain or ob-tructive 
symiitoms, if the inve.stigations up to that time have 
failed to disclose any le.sion in the .‘•toniach or duo- 
denum. Recurrent melena of children or young adults, 
without ga-trie disturbances, aUv.'iy.s .should raise the 
su.spicion that a bleeding intestinal lesion i.s pre.seiit, 
especially an ulcer of a Meckel'.s diverticulum. A 
history of hematemesis would e.xcludc the presence of 
a le.sion below the level of the tliURlemim or duixleno- 
jejunal amrle. ('ase 7 is an e.xample of a "silent" blertl- 
ing tumor of the small intestine. 

('f/ci- 7 . .\ man, forty-three ye.ars of n}:c, entenal the 
clinic January IJ, For three and a half .ve.ar.s prior 

to till-'- he had coinplaineil of almost dnil.v bi'Iching and 
mill! hinrt Inirn, the latter appearing .soon after meals. 
In lii.’iR, he had e.xpeiicnced an attack of naii'oa and pnis- 
trntion, followed by niclcnn in forty-eight hour.«. The 
latter persisted for a period of eight dny.s. .Melena rc- 
ciirreil in June, September and Becemher, ll'Ils. He had 
experienced vague trnstro-inte.slinid di.'lurbances, which 
were relieved by a bland diet and nnlnrids. lloentgcnoliigic 
examination disclosed a crescentic defect of tlie upper 
portion of the jejunum, elinraclcristic of submucos:d 
leiomyoma. There were also signs of iileerntion of the 
central portion of the tumor. On February •!, I'.'.’U', a 
partial jejuneetomy wa.s done for a leiomyoma that 
measured I by I by .'! cm., with a region of ulceration of 
overlying mucosa ■! mm. in diameter. The jinlient had an 
uneventful convale.scence. 

UXDETERMIKEI) CAUSES 

A constant challenge and .source of humility nre 
tiiose instances of gross hemorrhage coming tinder 
our puniew from time to time in wliicli it is im- 
possible to detennino sali.sfactnrily the cause of the 
condition. In the prc.sence of pain ami other di.sturb- 
ance.s strongly suggestive of ulcer, gros.s hemorrlmge 
would point strongly to organic disease, in all likeli- 
hood. an ulcer or gastritis, in spite of the nb.scncc of 
roentgenologic evidence of a le.sion. llerkmnn (7), in 
a study of case.s of concealed gastro-intealinal liemor- 
riiage encountered in the clinic, has been of the 
opinion that the largest number of cases of une.v- 
plaincd hemorrhage i.s duo to duodotml ulcer or regions 
of duodeniti.s. Of eighteen patients who luid ex- 
perienced hemorrhage of undetermined origin, who 
underwent e.vploratory oiieration in the clinic. Berk- 


man (8) reported Hint the c.au.se of the hemorrhage 
wa-s determined in ten. .vcven had duodenal ulcer.s, one 
assfx'iated with ga.slric ulcer, one had a fibrosarcoma 
in a Meckel’s diverticulum, one liad an annular c.arci- 
noma of the upper part of the jejunum, and one had a 
rpiestionably malign.ant h.sion on the b-:.-.< r curvature 
of the stomach. Infreiiuently. carcinoma of the 
ampulla of Vater i.s n'.=iKmsihle for ob.»cure in"tancf<: 
Ilf melena. 

In the complete ab'ience of pain or dy.spcptic symp- 
toms, .'Uperficial ero.sioni, aciile ulcer.-, focal or diffu'ie 
gastritis, or causes extrnnrou-’ to the stomach or duo- 
detnint. a.s illustrated by ea“e.s •• and 5, would jday a 
probable role. It i.s reasonable to assume that g.a' tro- 
."copic e.vamin.atioii. undert.aken soon after .i himor- 
rliage has oerurnal, might .supply information that 
Would tie lacking lati-r, owing to Hie ev.ar.'-scvr.t mature 
of some of the fujierfici.a! mucosal lesions which can 
give rise to hemorrtiage. It would not R* the In'tter 
part of wisdom to tirge .surgical exploration in c.-i.’o ; 
in which lesions .are painhw.'; In order to e.stablish a 
di.'nmosis. unb-.-s there was a reasonable thnat of 
malignancy, or nnles.s the hernorrlmges were excessive 
and recurred at frequent Inter.-.al*. Under any cirvum- 
star.ee. it is issential that patients who .stiiTer from 
bleeding of umb'termin.able cause be kep.*, under obser- 
vation. as ileve’opnient.s of -a tangible nature often take 
place sooner or later. It was pointed oaf early in this 
artiete that hemorrhage may lie the inlti.a! .sign of 
duiKlena! ulcer months or years Iwfore other character- 
istic Mihjeetive .symptoms or objective signs apjs'.ar. 

Disorder.s of nietalKdism. love.ml.as and avltaminreiis. 
fre<|Uentty difiiciilt of nvogaition and appnii.s.nl, at 
timi-s must la' important vtinh'gic f.actors In obscure 
instance.s of hemorrhage. In nven*. years v.arlous 
writer.s li.ave jiscrlbed to di ficiencv of Vimmin C .a 
significant role, not only in c.asc.s of ulcer t'Ul es- 
pecially in iboo' of liemorrb.agic ulcer. Numerous 
.studie.s in milrition liave .shtuvn that in , sub-clinical 
.states. Vitamin D deficiency is very prevalent. Hohi- 
smith and Ellinger (PR on the losjs of their studie.s. 
have urged caution before attrihuting to as'corbic acid 
the role of an eliologic factor in any p.athologic slide. 
They are of the opinion that such depletion of the 
Vitamin C contained in the ti.ssnr.s may 1^.' only a con- 
comitant finding nr ti re.sult nither Hian a c.au.'e of the 
diso.a.sc under con.sider.ation. Although vitamin de- 
ficiency tnay plas- an important role in capillary hRseil- 
ing. I doubt that it has any imf'ertance in hloixling 
which i.s the re.suU of arleria! arrosion. 

Atisence of pain in the.se case.s of hemorrhage, from 
one cau.se or another, naturally nii.se.s the ijuc.slion of 
individual sensitivity. Dctermin.ation of the degree of 
sensitivene.s.s to pain by Ribman’s (lOl simple mcthcHl 
was not done niutinely in the c.ase.s under consider- 
ation, .so that definite conchi.sion.s from thi.s standin'int 
cannot he drawn. Crohn’.s (n’t ohservations in eas-es 
of g.a.stric and duodenal ulcer led him to believe that 
insensitive individuals may experience the mo.sf severe 
complications liecanse stich per.soiis ar»' deprived of 
one of the mo.st important of nature’s defesise mechait- 
isms, that i.s, the ability to feel and to react to viscer.at 
pain. In hi.s group of case.s of ulcer complicated by 
hemorrhage, .10.8 per cent were cnmjinralively insen.si- 
tive. in contrast to a normal of 32 per cent. To wh.at 
extent we have been derelict in this respect is de- 
batable, hecau.se Hie validity of Rihman’.s pnKcdure 
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still awaits general acceptance and confirmation. Other 
factors bearing on individual sensitivity to visceral 
pain undoubtedly also play an important role, if not a 
dominant one, such as the nature of the underlying 
lesion, the depth of the lesion, the nature and de- 
gree of the resulting visceral dysfunction, and the ex- 
tent of direct involvement of nerves or peritoneal 
structui'es. For example, one would not anticipate pain 
in cases of uncomplicated hepatic or splenic disease. 
Superficial lesions, such as those comprising the gas- 
tritides, frequently are painless. The paucity of 
symptoms in association with benign tumor can be 
attributed to the absence or paucity of gastric secre- 
toiy, spastic and motor disturbances, as has been 
pointed out by Moore (12). 

SUMMARY 

Silent gastro-intestinal hemorrhage may be caused 
by various lesions that are intrinsic or cxtidnsic to 
the digestive tract. One of the commonest cau.ses is 
chronic duodenal ulcer, or duodenitis. In 1.5 per cent 
of 1089 verified benign ulcerative or inflammatory 
duodenal lesions, hemorrhage was the sole sign. In 
another 2.2 per cent, or in a total of 3.7 per cent, pain- 
less hemorrhage constituted the outstanding, almost 
exclusive, manifestation of the disease. Painless 
hemorrhage may be the initial sign of a duodenal 
ulcer, occurring months or years before the usual 
symptoms are manifested. 

Other lesions that frequently give rise to painless 
hemoiThage are chronic gastritis, benign gastide 
tumor, splenic anemia, hepatic cirrhosis, jejunal ulcer, 
gastrojejunitis and postoperative gastritis. Of less im- 
portance, because of their comparative infrequency, 
and yet, of great clinical interest as the cause of silent 
hemorrhage, are para-esophageal hernia, ulcers or 
neoplasms of the small intestine, and ulcer of Meckel’s 
diverticulum. 

For patients who are subject to recurrent hemor- 
rhage from time to time, eventual developments may 
be such as to make possible a satisfactory diagnosis 
and the institution of the proper treatment. In some 
instances, the cause of the hemorrhage is not ascer- 
tained even after exploratory laparotomy. MTiatever 
the cause, whether intrinsic or extrinsic to the di- 
gestive tract, unusual physical or mental stress or 
alcoholic indiscretions predispose to bleeding and 
should be guarded against by the patient. 

MTiether the absence of pain is due to individual 
nonsensitivity or to certain anatomic and physiologic 
factors, such as the depth of the lesion, the degree of 
resulting visceral dysfunction, the e.xtent of direct in- 
volvement of neiwes or peritoneal tissue, or to a combi- 
nation of these factoi’s, has not been definitely de- 
termined. 
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DISCUSSION 

DU. JULIUS FRIEDENWALD (BMllimore) : 1 should 
like to di.sciis.s Dr. Androsen's paper. 

There is no problem in therapeutics which will require 
more careful consideration nor cause greater anxiety to 
the clinician than the treatment of persistent or massive 
gastric hemorrhage. It may require the combined 
judgment and effort of both internist and surgeon to de- 
cide upon the best plan of treatment. 

Prophylactically much can be accomplished. As soon ns 
tar-colored stools are noted, the patient must he confined 
to bed under strict dietetic regulation, until bleeding 
ceases. Only by such precautions can massive hemorrhage 
sometimes be averted. 

IVe are in accord with most of the conclusions arrived 
at by Dr. Andresen. Ever since Clement Jonc.s presented 
his paper in 1021 before this Association, on his obser- 
vations on hematemesis in which ho called attention to the 
beneficial cTcets of gelatin in this condition, we have 
utilized gelatin mixtures in our clinic in the treatment of 
gastric hemorrhage with most satisfactory results. 

On account of nausea and vomiting, this may be the 
only remedy that can be retained for the first day or two 
following the hemorrhage. Aside from the use of morphia 
and absolute rest, a soft diet is given for nine or ten days, 
and gradually enlarged to a regular and balanced diet in 
a manner much like that recommended by Dr. Andresen. 
Transfusions may be required at any time and the 
necessary grouping should be determined at the very be- 
ginning in order to be in readiness should the occasion 
arise. 

In instances of massive hemorrhage with blood counts 
below two million and hemoglobin below 40 per cent, trans- 
fusions have been invaluable. We have found that small 
transfusions of 200 to 250 cc. of blood, repeated, if neces- 
sary, at inten’als of three to five days, have been ex- 
tremely helpful in stimulating blood formation ns well ns 
in controlling hemorrhage. When the .stomach is distended 
with food remnants, fluids, or coagul.alcti blood, lavage 
with warm water is a helpful procedure, but in our ex- 
perience should not be resorted to unless considered abso- 
lutely essential. 

We have not observed that the so-called coagulants have 
been of decided help in controlling the hemorrhage in any 
of our cases. 

From our experience we are convinced that blood pres- 
sure readings play a far more important role in the prog- 
nosis of gastric hemorrhage than the low hemoglobin 
readings, although the latter often falls to the low value 
of 35 with subsequent complete recovery. A red cell count 
of two million or less is not unusual. 

A fall in blood pressure to from 80 to 86 systolic with- 
out being followed by a rise, is always an alarming sign. 
A rise, however, is often indicative of a cessation of the 
bleeding. As soon ns hemorrhage has been overcome, iron 
in the form of iron and ammonium citrate should be ad- 
ministered in large dosage, and it is now known that iron 
absorption is far better when alkalinization is omitted. 

As the result of this plan of treatment which in the 
main resembles that of Andresen and even Mculengracht, 
our mortality from gastric hemorrhage has been greatly 
reduced and the need of surgical inteiwontion from this 
cause has fortunately become far less frequent. 

We are certainly indebted to Dr. Andresen for his 
timely and most valuable paper. 

DR. T. GRIER MILLER (Philadelphia) : Mr. President 
and Members of the Association: I shall limit my.sclf 
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3argrely to a discussion of Dr. Biackford*s paper. He was 
good enough to send me a copy of it and, tlierofore, at 
some leisure I have been able to consider his and Dr. Cole’.s 
data on the mortality in hemorrhage from peptic ulcer. 
The data have been carefully analyzed, and their pre.sen- 
tation should lead to clearer thinking about this very im- 
portant subject, perhaps to a better selection of cases for 
surgery and eventually to a more satisfactory basis for 
the evaluation of various types of medical therapy. 

Very properly Dr. Blackford has stated his criteria for 
the inclusion of cases in his group. I perhaps should point 
out that his exclusion of those patients who have anasto- 
motic ulcer and of those who Iinve moderate degrees of 
hemorrhage tends to increase his mortality. On the other 
hand, I wish to point out that he also excludes patients 
dying of post-operative complications after hemorrhage 
and that such exclusion tends to decrease his mort.ality 
rate. On that basis I question his right to solve his mor- 
tality for comparison with the data of most other authors. 

As a matter of fact, comparisons of the data from 
various clinics on this subject is e.xcccdingly difTicult, if 
not impossible, not only because of dilTering objective 
criteria but akso because of varying juilgmcnt ns to the 
severity of the hemorrhage itself. Dr. Elsom and I, how- 
ever, during last year carefully reviewed our own and 
others’ data and have reported the results. We found that 
mortality after medical therapy ranged from zero to 25 
per cent; the surgical mortality from 0 to 100 per cent. 
In all we obtained data on G22G cases of grossly bleeding 
ulcer. Of those that had been treated medically, S.7 per 
cent died : 28 per cent of those that had been treated surgi- 
cally. Putting the two groups together, we found that 10 
per cent of all the grossly bleeding ulcer cases had died. 
Dr. Blnck'ford’s total figure was only 11 per cent, which 
isn’t very different, you see, from the average for all re- 
ported cases. 

I was particularly interested in Dr. Blackford’s refer- 
ences to the age incidence in the mortality from bleeding 
ulcer. As you noted from his chart, ho had no jiatients die 
under forty-five. Ho had six die after forty-five. Ho is 
inclined to feel that the mortality is rather negligible 
under the ago of forty-five; so does Dr. Crohn and so does 
Dr. Allen of Boston. Perhaps they arc all right, but I 
should like to say that in our personal scries of only 
sixty-eight cases we had a higher mortality in the patients 
under forty-five, namely, M.G per cent, as against II per 
cent in those patients who were more than forty-five years 
of age. The ages of our six cases under -15 years were 20, 
28, 31, 3!), 44 and 45. 

I should also like to call attention to the fact that Dr. 
Blackford excluded three cases from his fifty-seven, two 
because they had post-operative complications, and one 
because an anastomotic ulcer was present; it happens tlmt 
all those three wore under forty-five years of age. So if 
we had included them, he would have had a 10 per cent 
mortality under forty-five. 1 wonder if he shouldn’t at 
least have included those patients who died of post-oper- 
ative complications. After all, weren’t those patients oper- 
ated on because they would otherwise have died, and did 
not the complications after operation develop because 
those patients’ general condition was markedly impaired 
as a result of prolonged bleeding'.' If so, I think they 
should have been included. 

I can’t dispose so readily as Dr. Eusterman of the vital 
statistics data, but I should like to know about similar 
data from other public health departments. 

DR. SIDNEY PORTIS (Chicago) : I do not wish to 
prolong this discussion but I wish there were a rule of 
thumb by which we could handle all of these cases. The 
patient who intrigues me most is the one who has a 
massive hemorrhage associated with duodenal ulcer. This 
type of hemorrhage is very frequently associated with an 
eroded pancreoduodenal artery, and it should bo suspected 
in a patient who has a known history of duodenal ulcer 


and has a profuse massive exsanguinating hemorrhage. I 
think the sooner that these patients get to the operating 
table the more likely it will bo that their lives will be 
saved. 

I have seen enough of this c\’idencc at the necropsy table 
to impress upon me the futility of medic.al treatment in 
trying to control this type of hemorrhage. The only treat- 
ment is immediate surgical intervention with adequate 
transfusions and to ligate the vessel. 

The other point that occurred to me during the course 
of lhe.se papers was that in patients with blooding duo- 
denal ulcer, it is most important during the course of 
medical management, to keep the pylorus in a state of 
partial relaxation, and I think this can be accomplished 
by a sufiicicnt amount of atropine, which will .allay active 
peristalsis somewhat and tend to permit a more rapid 
healing of the bleeding ulcer. 

DR. J. RUS.SELL VERBRYCKE, Jr. (Washington, D. 
C .) : Mr. President; My treatment of ulcer is verj- much 
like niy politics. I am a hidebound conservative. I had an 
occasion to look over the records just before I left, and I 
have one slide I should like to have shown while I am 
making these several remarks. 

I don’t believe that the age incidence is ns important .as 
the diseases which nnlnrnlly come with age; for instance, 
in looking over the mortality rate, I find that massive 
hemorrhage, not just gross hemorrhage, gave us a mor- 
tnlitv rale of ,3.1 per cent from ulcer, but when all m.a.ssive 
hemorrhages were included, that is, cirrhosis, cancer, 
syphilis, we went to 11.0 per cent; in other words, our 
mortality rate from conditions which were not ulcer, is 
over three times that of ulcer cases. 

I agree with the statement that the vital statistics are 
not very helpful, and I believe that many of the cases of 
hemorrhage reported ns being due to ulcer without any 
.studies having been made before the patient died, were 
probabl.v not ulcer at all. 

There are sevcr.al statements that I want to make here. 
The first is about the time for operation, time for oper- 
ation if the patient is seen not to be getting well under 
medical treatment. If that is true, the time for operation 
is after his respirations have con.scd, because it doesn’t 
make any difTcrence if the patient gets pr.actically pulse- 
less. That is part of the re.ason for the hemorrhage stop- 
ping, and the main thing is not to get panicky, no nmtter 
bow bad the patient gets, and not to rush from one thing 
to another. 

The same thing can bo said about transfusion.s. I s.iy 
“never transfuse,” that is, during the active treatment of 
the ulcer. Never add water. A patient may be dehydratcel 
but don’t pay any attention to that during the acute stage. 

If anything has to be done, certainly small hypodermo- 
clyses are belter than anything else, but no transfusion 
and no intrnvcnouses of any kind. 

Dr. Andresen doesn’t like ice. I use ice and still stick 
to it. I can find fault with him — I don’t like the iron in 
the stomach. I think probahly one would irritate as much 
ns the other, that is if either does harm. I would prefer 
to give my iron later on with hypodermics rather than 
introduce it into the stomach. 

I noticed that our highest mortality came from post- 
operative marginal ulcers, from ulcer with cancer, cancer 
and syphilis, cancer with obstructions, plain cancer, cir- 
rho.sis. and Banti’s. 

DR. RALPH C. BROWN (Chicago) : I should like to 
add my voice to the conservatism Dr. Verbrycke has just 
expressed and also note certain factors which I feel 
greatly influence the prognosis ns well ns the treatment 
of massive hemorrhage in peptic ulcer. 

We are all influenced by the personal experience we 
have had when it comes to forming an opinion ns to how 
likely a given patient is to die and what to do about it, 
and as I look back over the years I find that when faced 
with the emergency of a serious hemorrhage, I have 
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anxiety as to the outcome in only two croups of cases, 
namely, massive hemorrhape in the older individual who 
shows evidences of a marked decree of arteriosclerosis 
and the far larRcr croup of cases in which the history of 
pain during the midnight hours indicates the presence of 
pyloric obstruction with continued castric secretion or the 
continued night secretion which may accompany a large, 
chronic, deep-seated gastric ulcer. 

With the massive hemorrhage patient lying before one 
the immediate objective is, of course, clot* formation, but 
a blood clot is just as readily digested by gastric juice as 
egg albumen. The patient with no pyloric obstruction or 
continued secretion and with fairly good arteries may very 
well be left alone and nine times out of ten nothing 
further will happen to him. But no matter how cfTcctive 
the daytime management may be, if the forming blood 
clot is e.xpoEcd to the digestive action of an excessive con- 
tinued night secretion, the presence of which may be de- 
termined by aspirating with a Rehfuss tube, then hemor- 
rhage is extremely likely to recur. 

Therefore my plea is that we should kec)) in mind the 
necessity of recognizing, when possible, the existence of 
pyloric obstruction and continued secretion and of taking 
appropriate measures to safe-guard the patient. The crux 
of the matter is effective acid neutralization, thus pre- 
venting digestion of the clot, Meulengracht achieves bis 
low mortality figures by using frequent feedings and 
alkalis. If appropriate measures are also used during the 
night hours as well — and there arc various ways in which 
a continued secretion may either be removed or neutr.alizcd 
— cessation of hemorrhage is likely to result. After forty- 
eight hours have passed without sign of recurring hemor- 
rhage the patient will bo relatively safe. 

DR. RUDOLF SCHINDLER (Chicago) : I was glad 
that Dv. Eusterman has pointed to the frequency of 
hemorrhage from painless ulcer. We have become aware 
of this fact especially since in the clinic of Dr. Palmer 
we examine our ulcer patients at very short intervals, 
intervals of two weeks or four weeks, gastroscopically as 
well as at X-ray. We see that the patient comes telling 
that he is feeling fine and we see a recurrence of his ulcer, 
and then, in quite a few cases it has occurred that some 
weeks later the first painless hemorrhage occurred. 

I remember especially two cases of resected stomach in 
which the patient came back tolling that ho was feeling 
fine and gastroscopicall.v I saw a very definite marginal 
ulcer in both cases, and both ca.scs, two or three weeks 
later, had a gross hemorrhage, and in one of the patients 
a short time later I could see the thrombus in the midst 
of the ulcer and still the patient had no pain. 

I observed three cases of myoma gastroscopicall.v, and 
all three were referred because of gross gastric hemor- 
rhage. 

DR. JOHN L. KANTOR (New York): May I ask a 
question of Dr. Blackford? If every one of the operated 
patients in the older group died, why does he still recom- 
mend surgery in these older patients? 

DR. FRANKLIN HOLLANDER (New York) : Mr. 
President, I would like to introduce a very academic note 
into this discussion. For the last throe years I have been 
sitting on the sidelines at our hospit.nl and here at the 
nieetings of the Association, listening to discussions on 
hemorrhage with a great deal of interest in this con- 
troversy. 

Not being a medical man myself, I probabl.v bring a 
little less bias to bear in my analysis of this problem than 
most of you clinicians do, and I have observed this very 
interesting thing: A discussion usually starts out with 
very well defined statistics. I think all three of the papers 
which we are discussing now are statistical. You present 
numbers as evidence of this or that or the other situation. 
Before the discussion has gone along very far, however, 
you are discussing your own clinical impressions on the 
situation. These clinical impressions arise in part from a 


diffuse interpretation of what you observe nl the IxHiside. 
a thing about which nobody can argue with you, and 
in part from a non-mathcmnticnl interprot-ntion of the 
numbers which you put down on paper or on your lantern 
.slides. 

It seems to me that a great deal of your dircussion 
would he simplified or made wholly unnece.ssnr}' if you 
took your statistical data more seriously and consulted n 
biomctrician about your fundament.sl facts before you at- 
tempted to organize your clinie.nl ideas on the.se questions. 
I am fairly well convinced from my experience at our 
hospital in New York that a great many of the diffcrence.s 
between groups of dat.n with which you arc de.nliiig aro 
stati.sticnll.v non-significant for various reasons; that you 
arc arguing about differences which do not exist, and 
which appear in your studies only because of error.s in 
what we call sampling. You pick n group of fifteen, or 
twenty five, or maybe even fift.v cases in n particular 
situation. You get a certain numerical measure of ymir 
clinical result. If, in your own hospital or private practice, 
you were to pick a similar group of fifty, you might well 
find a markedly different result — oven though your worl;- 
ing condition.s appeared to be the same. How then ran 
you justify n comparison of your own results with those 
of other.s, unless they li.avc first been subjected to vigomiis 
statistical scrutiny. To base extensive argument.s on such 
differences, without adequate statistical analy.'is of your 
data, is wasting a good deal of your own time and energy. 

DR. A. F. n. ANDRESEN (Brookl.vn, N. Y.) : In re- 
gard to slntistic.s, I agree entirely will) the criticism ex- 
pressed. I dislike statistics because they can so readily he 
used to prove anything the speaker desires to prove. 

Much stress has been laid upon the presence of a pro- 
tective mechanism in regnrd to vitamins. Our observations 
in regnrd to vitamins are in agreement with these findings 
as noted in the body of the paper. As a matter of fact, 
the whole treatment for hcmorrhnge which I have outlined 
is based on the fact that nature has provided a protective 
mechanism which acts ns soon as nn ulcer begins to bleed 
and which must not be interfered with to get the best re- 
sults. I have pointed out that the general weakness, the 
diminished blood volume and reduced blood pressure are 
important fnctor.s in permitting formation and organi- 
zation of a thrombus in the bleeding vessel and that it is 
unphysiological Euddcnly to increase blood volume and 
pre.ssuro by means of transfusion or other intravenous in- 
jections. Iron medication has been found usually unnoce.s- 
sary because blood regeneration take.s place natunilly and 
rapidly without it. Even late transfusions, formerly 
recommended, have been found rarely necessary or n{ 
value. 

DR. GEORGE B. EUSTERMAN (Roclic.stcr, Minn.): 
This symposium has been an instructive one. Discussion 
relative to treatment can rendilv terminate in a “free for 
all" because there is such a difference of opinion ns to 
what constitutes the most effective procedure. Doctor 
Andresen’s method, like anything ho ndvocate.s, has its 
excellent points. The majority of the reports bearing on 
the results of the Jlculcngraclit regimen or its modifi- 
cations, are highly favorable to it, yet some discriminating 
clinicians are not ready to accept it and in fact feel that 
it is contraindicated under certain circumstances. 

Knonang Doctor Hollander as I do, I feel sure that he 
did not mean to give the impression that statistics arc 
useless and misleading. When scicntificall.v compiled they 
arc essential to medical progress. We have oursclvc.s ap- 
preciated the importance of a full time statistician. The 
necessity for scientific .statistical survej’s is seen with 
reference to the subject under discussion. Data bearing 
on mortality from gastro-cnteric hemorrhage are in a 
hopeless muddle, as you all Icnow. This i.s largely due to 
the fact that calculations are based on all degrees and 
types of bleeding. A start in the right direction can be 
made by confining our observations to individuals who had 
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massive hemorrhage, the criteria for which have just been 
laid down by Doctor Blackford. 

DR. JOHN M. BLACKFORD (Seattle— Closing) : The 
discussion of the value of vital statistics has interested 
me much, because I am fully aware of the difficulties one 
may get into in the interpretation of statistics. 

In replying to Dr. Eusterman’s remarks, I would state 
that I agree with him fully in principle. Nevertheless, I 
must state again that the clinical records of these 55 
deaths taken from the Bureau of Vital Statistics were re- 
viewed by us almost as carefully as we might have re- 
viewed the records of Dr. Eusterman himself. If I had 
gone back to Dr. Eusterman’s records of such cases as I 
did in the instances taken from Vital Statistics, I would 
feel that I had approximately accurate and final infor- 
mation. It would make little difference where the cases 
came from if the records were fairly complete; for hospital 
records, whether from Seattle or from Rochester, must be 
more or less accurate: — 50 of our 55 patients recorded in 
Vital Statistics died in hospitals. 

We happen to have in Seattle three excellent patholo- 
gists who did postmortem examinations on 43 per cent of 
the Vital Statistics cases. I think this audience knows 
fully about the limits of clinical error in the diagnosis of 
the source of gastric hemorrhage; you know that with a 
clinical diagnosis of ulcer various authors estimate the 
error between 10 and 20 per cent. Certainly the maximum 
error in our cases should not be over 10 per cent, if 20 
per cent is the maximum error, for the autopsy findings 
must be accepted in the 23 cases in which autopsy was 
done. 

In 51 patients included in our series taken from Vital 
Statistics, chronic peptic ulcer was the only lesion; 49 of 
the 51 died above the age of 45 years. That ratio, whether 


taken from vital statistics or from the Mayo Clinic or 
from Seattle, should be the same. We have shown by tabu- 
lation of all cases that the distribution by age is as stated. 

Dr. Miller remarked on the larger mortality he has 
found in younger patients studied from Philadelphia 
records. I would strongly suspect that he has included 
surgical with his medical mortality, and that somewhere 
in Philadelphia we may have some surgical enthusiasts 
operating upon younger patients for massive hemorrhage. 

Dr. Knntor has asked for the reason for operation. I 
apologetically stated that we had operated on some 
younger patients; and then remarked that we had lost 
two older patients following operation. The patients oper- 
ated upon in our vital statistics series were all in the 
older group, and all were operated upon after waiting 
from one to three weeks. Such delay, in our experience 
(based on vital statistics experience and our own hospital 
experience) has been almost always fatal. 

I feel most emphatically that the evidence shows that 
massive gastric hemorrhage from peptic ulcer occurring 
between the ages of 50 and 70 carries a mortality rate of 
approximately 30 per cent; or if the mortality percentage 
is based on all active gross hemorrhage from peptic ulcer 
in this older group, then the figure is approximately 15 
per cent. Many of these fatalities should be spared by 
proper surgerj-. It seems to me that the tragedy of a 
massive hemorrhage from peptic ulcer in a person be- 
tween 50 and 70 years of ago must be compared with that 
of the hemorrhage from a ruptured liver or spleen. Serious 
hemorrhage from any of these sources seems to me an 
indication for exploratorj- operation, dertainly delay for 
many days after great loss of blood and then operation 
has resulted in terrific mortality. If operation is to be 
considered it should be done promptly after transfusion. 
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A ny discussion of the diseases of the gastro-intesti- 
nal tract obviously centers about methods of 
treatment for the condition whether for functional or 
organic disease. Any method of management may be 
directed toward correction of altered physiologic or 
actual pathologic changes. The treatment of such 
recognized alterations from the normal, whether 
medical or surgical in their application, has been with 
few exceptions, accurately established and practiced 
by gastro-enterologists and surgeons. However, some 
pathologic processes have proved to be peculiarly un- 
suited to any form of direct attack such as surgerj'-, 
principally because of poor results and because of the 
high mortality attendant upon any attempt at surgical 
management. Within the past few years the surgical 
treatment of such lesions of the gastro-intestinal tract 
heretofore considered inoperable has been made 
possible by virtue of improvements in surgical technic 
and of improvements in anesthesia. Certain highlj' 
technical operations designed for such problems have 
become justifiable because of an increasingly high 

*Rcnd before the American Gastro-Enterolopical Society, Atlantic City, 
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percentage of successful results and because of the 
lowered operative risk. Such surgical procedures to 
be justifiable, then, must be so planned and e.xecuted 
that one may offer the patient a better than reasonable 
ch.ance of relief of distress, a distinct possibility of 
cure or at least a prospect of prolongation of life with- 
out disturbing gastro-enterologic symptoms and, above 
all, without prohibitive operative risk. 

W’'e will discuss in this paper some of the advances 
made in the surgical management of certain lesions of 
the gastro-intestinal tract. We wish to include in this 
group a plan for the management of large gastro- 
jejunocolic fistulas, the problem of total gastrectomy 
for malignancy of the stomach, a method of resection 
for carcinoma of the lower end of the esophagus, to- 
gether with some unusual sui'gical problems of the 
duodenum and jejunum.' 

It is unnecessary to point out that such highly 
technical surgical procedures require not only con- 
siderable e.xperience and technical ability on the part 
of the surgeon but also the collaboration of a skilled 
internist in the selection of cases. Boldness and skill 
must be tempered by sound judgment on the part of 
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Fig’. 1. Gastrojejunocolic fistula. Jlethod of surgical 
management, first stage of operation. Terminal ileum is 
divided and ends of bowel closed by inverting sutures. A 
lateral anastomosis is made between proximal loop of di- 
vided ileum and a portion of the colon distal to fistulous 
communication. The shaded area of stomach and intestine 
illustrates portion to be resected at second stage. Insert 
shows relationship of fistula to stomach, jejunum and 
colon. 

both internist and surgeon and results must certainly 
justify the selection of cases. Rash surgery can hope 
only to discredit both and cannot be too vigorously 
condemned. 

One of the most serious complications of gastro- 
jejunostomy has been the occurrence of gastrojejuno- 
colic fistula. This lesion commonly follows the develop- 
ment of a jejunal ulcer at the site of the gastro-enter- 
ostomy stoma. The ulcer erodes and finally perforates 
into the adjacent transverse colon, producing a fistula 
leading from the colon into the jejunum and stomach. 
JIany technical procedures have been proposed and 
performed to deal with such a fistula but all have been 
accompanied by an unduly high mortality because of 
the considerable risk of peritonitis from opening into 
a transverse colon filled with highly infective liquid 
contents. One of the most frequently employed 
methods of surgical management has been lysis of the 
fistulous tract, that is. to remove the tract and to re- 
store normal gastro-intestinal continuity. This pro- 
cedure not only carries wdth it the grave possibility 
of peritonitis but also, with restoration of normal 
gastro-duodenal continuity, reactivation of an old duo- 
denal ulcer frequently occurs, the control of which still 
presents a serious problem. 

The ideal surgical procedure, then, should include 
removal of the fistula as well as high resection of the 
stomach for conti-ol of the primary lesion, that is, the 
peptic ulcer which marked the beginning of the 
patient's difficulty. With this idea in mind, we have 
recently successfully employed a method embodying 
the safe removal of the fistulous tract together with 
high resection of the stomach. The operation has been 
performed in stages, with an interval of two weeks 
between stages. The first procedure consisted of di- 
vision of the terminal ileum 6 inches from the cecum 
with closure by inversion of the ends of the proximal 


and distal loops of ileum. An ilcocolo^-tomy, employing 
a lateral anastomosis is then made between the proxi- 
mal end of the divided ileum and the transver.se colon 
distal to the fistulous opening (Fig. 1). The purpo’e 
of this procedure is to permit emptying of the con- 
tents of the small bowel into the colon beyond the 
fistulous opening, reducing thus the colonic contents 
regurgitating into the stomach and at the same time 
establishing the fecal stream so that the colon with 
its contained fistula, jejunum and stomach may be re- 
-sected in one block, thus avoiding peritone.al confami- 
n.ation. 

Two weeks later a resection of the cecum with the 
small part of attached ileum, the ascending and trans- 
verse colon to a point beyond the fistulous communi- 
cation. is carried out. Combined with this, high re- 
section of the stomach is done and at the same time 
the affected jejunal loop is resected and an end-to-end 
anastomosis is made to reestablish jejunal continuity. 
These involved viscera are removed in one block with- 
out separating them. After resection of the stomach, 
the jejunal loop distal to this anastomosis is employed 
to form the gasfrojejunai anastomosis (Fig. 2). The 
postoperative course has proved to be extremely un- 
eventful; the patient improves i-apidly and without the 
grave risk of a fatal peritonitis. We believe two 
factors influence the safety of such a method of surgi- 
cal management; first, the change in the contents of 



Fig. 2. Gastrojejunocolic fistula; second stage of oper- 
ation; operation completed. Right colon and transverse 
colon to a point beyond fistulous tract are resected. In- 
volved jejunum is excised and end-to-end anastomosis of 
jejunum is done. A high resection of stomach of the 
Hofmeister type completes the operation. The involved 
viscera are removed in one block. 
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the transverse colon, resulting from sidetracking of 
the fecal current, thereby reducing the opportunity 
for peritonitis, and second, the production in the peri- 
toneal cavity of a certain degree of immunity to colon 
organisms by the first operation. The second stage 
which may be an extensive procedure is not an insur- 
mountable operation and can be performed without 
gross contamination of the peritoneal cavity, which is 
certain to occur if a functioning large bowel is opened 
as it must be in separating the jejunum or stomach 
from the colon by any plan which attempts to close 
the fistula into the colon by direct approach to it. 





to the splenic flexure and then rapidly filled the stomach. 

Operation was advised and carried out in two stages. 
The first stage of the procedure was performed through 
a right rectus incision at which time the terminal ileum 
was divided 6 inches from the cecum. The ends of the 
ileum were closed by inversion and a lateral anastomosis 
was made between the proximal end of the divided ileum 
and the descending colon. Convalescence from the first 
operation was uninterrupted. Two weeks later, through 
a high left rectus incision, the right part of the colon and 
transverse colon to a point well past the fistula were re- 
sected. The loop' of involved jejunum was then resected 
and an end-to-end anastomosis of jejunum was done. The 




A B 

Fig. 3. Gastrojejunocolic fistula, Roentgen examination one year following operation, a, Roentgenogram of 
stomach following barium meal shows a gastric stump, one-fifth the size of the normal stomach. There is a 
good functioning stoma and little dilatation of the jejunum, b. Roentgenogram following barium enema. Barium 
is seen in the loops of ileum and the level of the ileocolic anastomosis is shown. Note that no barium goes beyond 
the splenic flexure of the colon. 


The following case report is an example of the 
surgical management of gastrojejunocolic fistula. 

CASE REPORT 

A man, aged forty-three years, was first admitted to 
the clinic March 28, 1938, complaining of diarrhea and 
abdom.inal pain. He gave a history of acute perforation 
of a duodenal ulcer in 1918; gastro-enterostomy had been 
done elsewhere in 1929 for the relief of ulcer distress. 
Three years before admission to the clinic diarrhea was 
noted with seven to eight liquid stools daily. In the last 
year with continuation of diarrhea, undigested food was 
noted in the stools. Diarrhea occurred soon after meals. 
He also had some pain in the upper left part of the ab- 
domen. 

Physical examination revealed an essentially normal 
individual with the exception of rather marked under- 
nourishment. A gastrojejunocolic fistula was readily 
demonstrated by fluoroscopic and roentgenologic exami- 
nation ; barium passed readily to a point 4 inches proximal 


operation was completed with removal of four-fifths of the 
stomach and the formation of an anastomosis between the 
jejunum and the resected stomach. 

Convalescence following this extensive procedure was 
entirely uneventful and the abdominal incision healed 
cleanly. The patient was discharged eighteen days after 
the second operation in excellent condition, rvith no dietary 
difficulties on a liberal regime. He was again examined 
one year after operation; he had gained 18 pounds, had 
no abdominal distress and had had no diarrhea (Fig. 3). 

The problem of management of malignant lesions of 
the stomach by surgical measures is admittedly a per- 
plexing one, yet the difllculty arises not so much from 
a technical viewpoint but more frequently as the result 
of delay in submitting patients with gastric lesions to 
operation. Naturally, this is a problem of early diag- 
nosis which may depend upon a number of factors not 
directly under the control of the physician. tVithout 
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rip. 4. Linitis plastica. Annulnr filling defect occupies 
the middle two-thirds of the stomach. Peristaltic waves 
are absent and defect is constant. Operation, total gas- 
trectomy. 

question, in recent years the field of gastric surgery 
as pertains to both ulcer and cancer has been greatly 
widened through improvement in technic. Problems of 
greater magnitude are successfully managed and a 
more aggressive attitude toward these lesions is justi- 
fiable upon the basis of results obtained. One need not 
necessarily speak in terms of cure of widespread ma- 
lignant disease of the stomach but rather in terms of 
the alleviation of distress and prolongation of life 
which can be confidently predicted by surgeons ex- 
perienced in gastric surgery. Total ga.stroctomy has 
been performed many times successfully and with 
satisfying results. Life has been prolonged, abdominal 
distress alleviated, with an ever decreasing operative 
risk, as well as in the vast majority of cases, an a.s- 
tonishingly low postoperative morbidity and freedom 
from postoperative distress. 

One must admit that the number of patients upon 
whom a total gastrectomy is justifiable is limited; 
also, one cannot confidently determine from the clinical 
data and from roentgenologic evidence the patients 
upon whom total gastrectomy is possible. One can fre- 
quently suspect from data obtained by examination 
that if resection is possible the entire stomach must 
be removed. The gastric lesion which requires total 
gastrectomy involves most of the stomach and most 
frequently is the type described as a diffuse fibro- 
cai'cinoma of the stomach or linitis plastica. This 
tumor extends by infiltrating the walls of the stomach, 
producing a rigid diffusely thickened gastric organ, 
and can frequently be suspected from fluoroscopic e.x- 
.aminatiOn of the stomach This tjqje of malignant dis- 
ease is well recognized and the indications for com- 
plete removal quite well established. 


The following ca«e report is an excellent example 
of a diffuse malignant proce'', iinnlving tlm ..whole 
stomach, for which total gastrectomy was dom-.'^ 

CASE KEPOKT 

A ni.nri, .aged forty-‘.i\ ycar.«, va*- admitted to The I. alley 
Clinic, March G. lOrtlt, complaining of epign'^tric di^tres'. 
of one year’s dur.ation. This diitrc's vao freqnenliy ai- 
soeiated vitb nausea and vomiting and during the je.ir 
be had lost 10 pounds. Anorexia and a tendency to fatigue 
were noteworthy syniptoms. He had had roentgenologic 
examination of his stomach twice before admission to the 
clinic, without a definite diagnosis being made. 

Examination revealed an undernourished individuni 
with scaphoid abdomen. A tumor mass was readily pal- 
pated in the epigastric region. Annly.sis of gastric contents 
revealed absence of free bydrocbloric acid and the 
presence of erythrocytes. Roentgenologic examination of 
the stomach demonstrated a large filling defect involving 
the media of the stomach (Fig. 4). Barium passed lathor 
quickly through the constricted region and the stom.acli 
was completely emptied in three hours. Xo evidence of 
metastasis could be found upon careful physical exami- 
nation, and exploratory operation with resection of caici- 
nonia of the stomach was advised. 

Operation was performed Mnich 2.'5, IP.'tO, at which time 
a stomach ligid fiom nialigiiant infiltration of the walls 
was found, a typical linitis plastica. The ontiic stomach 
was involved nnd except for several small glands noted 
along the (rreater curvature, no evidence of inclnstiitic 
spread of the tumor could ho found. The Etomncli was 
completely removed and a loop of jejunum was brought 
anterior to the tolon nnd annstomnsed to the end of the 
esophagus (Fig. .1). 



^ 

Pig. 5. Roentgenogram following total gastrectomy. The 
barium outlines the esophagus and passes readily into the 
jejunum. The csophagojejunal anastomosis is shown .at 
the level of the diaphragm. 
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Fig. 6. Carcinoma of cardia of stomach. Roentgenogram 
shows a bulky adenocarcinoma involving the cardia of the 
stomach and extending into the lumen of the esophagus. 
Operation, total gastrectomy. 

Convalescence was uninterrupted and the patient was 
discharged eighteen days later, at which time he w'as able 
to take a satisfactory diet. 

Total gastrectomy may also be employed with quite 
satisfactory results in other types of gastric malignant 
disease. One of us (1) has described complete removal 
of the stomach for leiomyosarcoma in a woman, 
twenty-seven years of age, who is alive and quite well 
one and a half years after operation. This tumor was 
of relatively low malignancy and had not spread be- 
yond the walls of the stomach. We have (2) recently 
had another tj'pe of malignant tumor, a malignant 
lymphoma, which diffusely infiltrated the mucosa and 
the submucosa of the entire stomach, which did not 
penetrate the muscular layers and which stopped 
sharply at the duodenal and esophageal borders. This 
tumor occurred in a woman of thirty-two years. The 
stomach was thickened and rigid and in this case total 
gastrectomy was also successfully performed. The 
patient made a most uneventful recovery and was dis- 
charged from the hospital seventeen days after oper- 
ation, upon a faii-ly liberal diet. 

Another form of malignant involvement of the 
stomach which frequently lends itself quite satis- 
factorily to total resection is carcinoma of the cardia 
of the stomach. We have recently had two patients 
with large tumors of the cardia which had grown 
locally and which had not yet involved the diaphragm, 
liver, and other organs. These tumors were success- 
fully removed by total resection, anastomosing the 
jejunum to the esophagus after the technic which we 


have , described (3) . An illustrative case report of 
successful total resection of the stomach for a large 
carcinoma of the cardia is given below. 

CASE REPORT 

A man, aged fifty years, was admitted to the clinic No- 
vember 25, 1938, complaining of difficulty in swallowing 
of thirteen months’ duration. Swallowing was accompanied 
by soreness and pain in the epigastrium. The symptoms 
had increased in severity the last few months. He had lost 
10 pounds. Roentgenologic examination done a month be- 
fore admission showed delay in the passage of barium, 
which was interpreted as cardiospasm. 

Physical examination at the clinic revealed an irregular 
mass involving the medial portion of the cardia of the 
stomach and extending into the distal portion of the 
esophagus (Pig 6). The remaining portion of the stomach 
and duodenal bulb were normal. Erythrocytes numbered 
4,510,000 and the hemoglobin was 71 per eent. 

At operation, November 29, 1938, a tumor mass was 
found which was as large as one’s fist (approximately 8 
cm. in diameter), and occupied the cardia of the stomach. 
No obvious gland involvement or distant metastasis could 
be demonstrated. Total resection of the stomach was 
carried out without difficulty and the esophageal stump 
was anastomosed into the lateral border of a loop of 
jejunum. The pathologist’s report was adenocarcinoma of 
the cardia of the stomach with metastasis to two of fifteen 
lymph nodes. 

The patient’s postoperative reaction was extremely mild 
and he was discharged twenty days after operation upon a 
liberal diet and with no difficulty in swallowing. 

One is not justified in refusing operation to patients 
with malignant disease arising in the cardia, and 
certainly with failure to demonstrate extension or 
metastasis, exploratory operation should be carried 
out in all eases with the hope of possible successful 
removal by complete gastrectomy. Whatever the find- 
ings, in the presence of obstruction to the lower end 
of the esophagus, some type of gastrostomy can be 
performed. Fui’thermore, as is discussed later, removal 
of the tumor even in the face of esophageal involve- 
ment is possible by means of a transpleural approach. 
It must be emphasized that the gastric malignant 
lesion inexorably progresses to a fatal outcome with- 
out surgical interference and any procedure which 
widens the scope of attacking the disease is a worthy 
one. In The Lahey Clinic, we have performed total 
gastrectomy in nineteen cases, ■svith an opei’ative mor- 
tality' in five cases; two fatalities have occurred in the 
last ten total resections of the stomach done in the 
clinic. 

It is of value at this point also to comment upon the 
importance of preoperative preparation in relation to 
morbidity and mortality which may follow such e.x- 
tensive technical procedures upon the stomach. For a 
period of more than two yeai's all patients with gastric 
carcinoma have been prepared for operation by 
thoroughly washing the stomach with dilute hj^dro- 
chloric acid, the night before and in the morning im- 
mediately before operation. The bacterial counts as 
plated upon Petrie dishes have been reduced many 
times and in many cases, a sterile content of the 
stomach has been demonstrated. 

The surgical removal of carcinoma of the lower end 
of the esophagus presents a somewhat more difficult 
problem than that associated with gastric malignant 
lesions. The question of successful removal is in- 
fluenced by the inaccessibility of the lesion and by ex- 
tension of the tumor to surrounding structures due to 
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delay in diagnosis and in advising treatment. Un- 
fortunately, most of these patients are not referred to 
the surgeon until marked malnutrition has occurred 
as a result of obstruction of the esophagus. Ewing 
has drawn attention to the fact that carcinoma of the 
esophagus has a tendency to metastasize early because 
of the abundant blood and lymphatic supply and be- 
c.ause of vigorous esophageal movements resulting 
from swallowing. 

Very few cases of successful resection of this 
region, in which noimal esophageal gastric continuits' 


cision, mobilizing the loner part of (he esophagus in 
the thoracic c.asity and exposing the stomach through 
a radial incision through the diaphragm (Fig. 7). 
After the cardia of the stomach is mobilized, the 
tumor is resected, together nith a generou» bonier of 
normal tissue on either side of the tumor. This 
necessitates removal of a portion of the cardia of the 
stomach as ncll as a portion of the esophagus. The 
stomach is then brought partly into the thoracic ca\ ity 
to bridge the gap caused by removal of a segment of 
esophagus, and the divided end of the esophagus is 



Fig, 7. Carcinoma of esophagus, lower third. Operation, transthoracic resection. 
Left thoracic cavity is opened through an infrnscapular incision. Inxcrt, eighth rib is 
resected and the seventh and ninth ribs are duided posteriorly. The inferior pulmonary 
ligament is divided and the left lung retracted, exposing diaphragm and mediastinum. 
The left phrenic nerve is infiltrated with novocain solution, 2 per cent. 


has been established, have been leported in the litera- 
ture. IVe have recently reported an example of suc- 
cessful resection with i eestablishment of normal 
swallowung (3). Since this leport, we ha\e performed 
an exploratory operation in two other cases hut were 
unable to resect the malignant tumor because of 
metastasis to the pleura in one case and in another 
because of extension to retroperitoneal glands. Re- 
section has been carried out in three other patients, 
with one death after operation. The operation is per- 
formed through a left, infrascapular transpleural in- 


implanted into the anterior wall of the stom.ach (Figs. 
8 and 3), The rent in the diaphragm is then c!o=ed 
snugly about the stomach to pre\cnt any herniation 
of abdomin.al viscera, thus making the stomach partly 
intrathor.acic. The surgical management of these 
cases involves a considerable technical procedure but 
can be performed with a re.asonable e.xpectancy of 
success 

CASE REPORT 

A man, aged forty-six years, came to the clinic July 23, 
1937, because of pain in the epigastrium noted when 
swallowing food. The symptoms were of nine months’ 
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duration and he had gradually limited his food to liquids 
and soft foods. 

Other than evidence of . loss of weight, the patient’s 
general condition was good. Roentgenologic examination 
had revealed an obstruction at the lower end of the 
esophagus and microscopic examination of a specimen ob- 
tained from the tumor through an esophagoscope showed 
it to be an adenocarcinoma. 

Operation was performed July 31, 1937, at which time, 
with the patient in the left lateral position, a long in- 
frascapular incision was made on the left side parallel to 
the ninth rib, the trapezius was divided, the scapula ele- 
vated and the ribs exposed. The entire length of the ninth 
rib was removed, the eighth and tenth ribs were divided 
near the proximal ends and the pleura opened. The in- 


Following operation convalescence was stormy but the 
patient finally recovered . and was discharged to his home, 
able to swallow quite normally. Fifteen months later after 
a fairly comfortable existence he died following recurrence 
of the tumor. 

It is apparent that the patients to be submitted to 
such an extensive operation should be selected with 
great care. The collaboratibn of the internist, roent- 
genologist and surgeon is absolutely necessary. Obvi- 
ously, any evidence of metastasis contraindicates 
surgical interference designed to remove the tumor. 
Evidence of a- high degree of obstruction will in most 
cases indicate wide e.xtension of the tumor and will 



Fig. 8. Carcinoma of esophagus, lower third. The parietal pleura is incised ex- 
posing the esophagus and tumor. Diaphragm is opened radially in line of its muscle 
fibers showing the relationship of esophageal tumor to stomach and to liver and spleen. 


ferior pulmonary ligament was divided and the lung re- 
tracted. The left phrenic nerve was injected with novocain 
and the esophagus exposed by incising the pleura over it. 
The diaphragm was then opened. The stomach was mobi- 
lized along its borders by dividing its attachments. The 
segment of esophagus containing the tumor was removed 
with the upper portion of the stomach, allowing a wide 
margin on either side of the tumor. The open end of the 
stomach was then closed by over and over catgut stitches 
and inversion completed with interrupted black silk 
stitches. The stump of the esophagus was then trans- 
planted into the anterior wall of the stomach. The rent 
in the diaphragm was closed about the stump, thus making 
the stomach partly intrathoracic to bridge the gap caused 
by removal of the esophagus and part of the stomach, thus 
restoring gastro-esophageal continuity. . 


usually indicate an irremovable malign.ant tumor. 
Metastatic extension will involve not only local glands 
but very early will extend to glands along the lesser 
curvature of the stomach and to the retroperitoneal 
glands posterior to the lesser omental cavity. All 
patients should be examined under the fluoroscope and 
esophagoscopy should be performed to obtain a section 
of the tumor for microscopic examination before oper- 
ation is advised. 

The number of patients who have carcinoma of the 
lower third of the esophagus and upon whom such a 
procedure can be carried out is naturally limited, yet 
this operation offers a method of handling such 
patients who otherwise would go on to early death 
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Fig. 9. Carcinoma of esophagus, lower third, a. Illus- 
trating portion of stomach and esophagus containing 
tumor to be resected. The divided end of the stomach has 
been inverted. The esophageal stump has been trans- 
planted into the anterior wall of the stomach, reestablish- 
ing continuity of esophagus with stomach. The stomach is 
brought partly into the thoracic cavity to bridge the gap 
caused by removal of a portion of the esophagus. The 
rent in the diaphragm is closed about the stomacli. 

unless an effort were made to remove the malignant 
tumor. One patient lived fifteen month.s, was able to 
swallow’ normally and was quite comfortable until the 
tumor recurred. In the other cases the operation was 
done too recently to be worth considering from the 
standpoint of prolongation of life or otherwise, yet in 
each case normal swallowing was possible. 

This procedure can also be employed in patients in 
whom the malignant lesion arises in the cardia of the 
stomach and e.xtends into the esophagus. One of our 
patients presented such a problem. The technical pro- 
cedure is no more difficult because of this origin. This 
simply means that a somewhat greater segment of 
stomach must be taken. The stomach can be mobilized 
satisfactoi’ily through the rent in the diaphragm and 
can be brought into the thoracic cavity to establish the 
esophageal gastric anastomosis. 

Another problem of interest to the gastro-enterolo- 
gist and somewhat less so to the sui'geon is the matter 
of treatment of diverticula of the duodenum. Duoden.nl 
diverticula are not uncommonly demonstrated by 
roentgenologic e.vamination of the duodenum, carried 
out in routine studies of the gastro-intestinal tract. 
The}’ occur most frequently in the second part of the 
duodenum, near the ampulla of Vater or duct of 
Santorini, and commonly are noted upon the concave 
border of the duodenum. The next most frequent lo- 
cation is in the third part of the duodenum. They 
rarely are noted in the first part unless they appear 
as simple outpoucliings of the duodenal wall, asso- 
ciated with duodenal ulcer. 

Gastro-intestinal symptoms resulting from the 
presence of duodenal diverticula are not characteristic 
of the lesion and probably most diverticula do not give 
rise to symptoms. Gastro-inte.stinal distress arising in 
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the presence of a demonstrable duodena! diverticulum 
are those probably of an associated pathologic process 
resulting from disease of the gall bladder, ulcer or 
pancreatitis. Consequently, very few divert ictil.a, duo- 
denal in origin, will require operation to alleviate 
distress. 

Inflammation arising in -such diverticula, associated 
with delay in emptying the sne or due to irritation of 
contents of the sac or pressure of the fillinl sac uixm 
the surrovmding viscera, probably accounts for the 
symptoms noted. This distro.ss commonly comes on a 
half hour or more after meals and may be confused 
with ulcer pain. The most common complaint is epi- 
g.a-stric pain or heaviness, and nausea which may he 
associiitcd with vomiting. Since the symptoms are not 
charactcri.stic, the diagnosis must bo made from roent- 
genologic findings. The treatment after ruling out all 
other causes for the .abdominal discomfort, is medical, 
principally the employment of a nonirritating bland 
diet and various alk.alinc powder.s. 

Very few patients with diverticula of the duo<Ionum 
will need to be subjected to operation. Those on whom 
operation is carried out usually have large diverticula 
to which apparently the distress can be traced directly 
and which are thought to be chieily resiionsible for the 
patient’s .symptoms. 

Any operation upon a duodenal diverticulum ni.iy 
involve considerable risk because of the difliculty in 
exposing such a sac, which usually arises from the 



Fig. 10. Diverticulum of duodenum. Roentgenogram 
shows duodenal cap veil filled, smooth and symmetrical. 
The second part of the duodenum is narrowed, while pos- 
terior to and above the duodenum there is a largo nia«s of 
barium vhich occupies a large diverticulum of the duo- 
denum. The dotted line outlines the diverticulum. 
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second part of the duodenum and frequently is retro- 
peritoneal in origin. One should, therefore, demon- 
strate in so far as possible that the symptoms arise 
from a diverticulum, that relief cannot be obtained 
from conservative medical measures, and before oper- 
ation is ad\nsed one must be convinced from the lo- 
cation of the diverticulum that the lesion is in all 
probability safely removable. An illustration of such 


a case in which operation was carried out is given 

CASE REPORT 

A woman, aged sixty-eight years, came to the clinic 
November 9, 1938. She had had epigastric distress of three 
weeks’ duration. Pain was severe, occurred four hours 
after meals and was not relieved by soda or food. The 
pain was accompanied by slight flatulence but no nausea 
or vomiting. No weight loss was noted. Roentgenologic 



Fig. 11. Diverticulum of duodenum. Operation for removal, a, The relationship 
of diverticulum to duodenum, common bile duct and kidney is shown, b, The duodenum 
has been mobilized, the common bile duct and head of pancreas exposed. The diverti- 
culum has been freed from surrounding structures, c and d, The diverticulum has been 
removed. The neck of the sac is closed by inverting sutures of catgut, reinforced with 
mattress sutures of silk. 



Pig. 12. Roentgenogram showing an obstructing lesion at the duodenojejunal 
junction as demonstrated by retained barium in a dilated stomach twenty-four hours 
following a barium meal. The duodenal cap, second and third portions of the duodenum 
are dilated three or four times their normal size. During the twenty-four hour period 
only a small amount of barium was seen to pass from the stomach into the dilated 
duodenum. 
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examination revealed that the duodenal cap filled well, was 
smooth and symmetrical. The second part of the duodenum 
was somewhat narrowed, while posterior to and above the 
duodenum there was a large mass of barium which had 
the appeai’ance of a loop of intestine, but was located in 
the position of the gall bladder (Pig. 10). Cholecystograms 
were normal. 

At operation, a very large diverticulum, 3 inches in 
diameter, was found arising from the posterior wall of 
the duodenum near the ampulla of Vater. The divert!' 
culum lay posterior and lateral to the duodenum and was 
retroperitoneal. The sac was dissected free from the sur- 
rounding structures and was found attached to the pos- 
terior wall of the duodenum by a narrow neck. The 
diverticulum was removed, the neck of the sac ligated and 
inverted into the duodenal lumen, reinforcing the duo- 
denal wall in this region with silk sutures (Pig. 11)- 
Pollowing operation the patient’s course was afebrile, food 



was taken without distress, and she was discharged from 
the hospital eighteen days after operation. 

Tumors of the small bowel are of relatively in- 
frequent occurrences and rarely present any great 
technical difficulty in their surgical removal, provided, 
of course, metastasis and extension permit resection. 
Kiefer (4) reported thirteen cases of tumor of the 
small bowel from The Lahey Clinic (1933) and in a 
later report Chamberlin (5) (1938) added nine 

cases. Of the total group of twenty-two cases, ten 
involved the jejunum. Malignant tumors of the 
jejunum may originate high in the jejunum or even 
at or just beyond the ligament of Treitz. Such a 
high origin of a malignant tumor in the jejunum 
may present a considerable problem in the surgical 
management because following resection of the 
segment containing the tumor, the remaining jejunal 
stump may be too short to make a satisfactory end- 
to-end anastomosis. When the tumor has been found 
to involve the jejunum at the ligament of Treitz 
the tendency has been to perform a transmesocolie 
anastomosis of the duodenum and jejunum and to 
make no attempt at removal of the malignant lesion. 
In spite of the level of origin of these tumoi's many 
prove resectable and the problem becomes a technical 
one, that of reestablishing a safe intestinal continuity. 
The case report given below illustrates a method de- 
vised and employed by one of us in handling success- 
fully such a situation. 

CASE REPORT 

A woman, aged fifty-eight years, was seen in the clinic 
October 12, 1938, because of severe epigastric distress of 
six weeks’ duration and vomiting for the last five days. 
Physical examination did not reveal tenderness, spasm or 
masses in the abdomen. Erythrocytes numbered 4,960,000 
and leukocytes 5,000. On gastric analysis, the total acid 
was 20 and the free acid 7. Roentgenologic examination 
revealed an obstructing lesion at the junction of the duo- 
denum and jejunum, without definite characteristics (Pig. 

12) . A diagnosis was made of jejunal obstruction probably 
due to carcinoma, and operation was advised. 

October 17, a loop of jejunum 18 Inches in length was 
resected and a side-to-side antecolic duodenojejunostomy 
was performed. The pathologist’s report was adenocarci- 
noma; two lymph nodes which were removed ^vith the 
specimen were reported to be normal. After removal of 
the segment of the jejunum containing the tumor (Pig. 

13) , the remaining intraperitoneal jejunal loop was too 
short to make a satisfactory and safe end-to-end anasto- 
mosis possible. The upper and lower ends of the remaining 
jejunum were closed by inversion with catgut, and rein- 
forced -(vith mattress sutures of black silk. The right 
hepatic flexure of the colon was then entirely mobilized 
and the transverse colon freed up to its middle portion 
(Pig. 14). The hepatic flexure was turned toward the 
midline and the retroperitoneal duodenum exposed and 
mobilized throughout its entire extent. An incision was 
then made in the ligament of Treitz, freeing the upper 
stomp of jejunum which was reduced toward the right 
side beneath the root of the mesenteric vessel. The jejunal 
stump was thus entirely freed ^vith its mesentery intact, 
brought over in front of the transverse colon and a lateral 
anastomosis readily made with the lower stump of the 
jejunum (Pig. 15). Following operation, recovery was 
uneventful, with no obstruction at any time and with 
complete and immediate establishment of the fecal stream. 

SUMMARY 

Some complicated gastro-enterologic problems ivith 
■which we have had to deal are discussed and the plans 
which we have employed in their management are 
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also mobilized to its mid portion. The proximal end of the 
jejunum following resection of the tumor has been reduced 
beneath the root of the mesenteric vessel. The jejunal 
stump is thus freed with its mesentery intact and brought 
anterior to the transverse colon. 

presented. These include a two stage plan which we 
have employed in the management of a large gastro- 
jejunal fistula; total gastrectomy for gastric carci- 
noma; experiences with transpleural resection of the 
lower end of the esophagus for malignancy with resto- 
ration of swallowing; the management of duodenal 
diverticula, and a plan for successfully restoring the 
fecal stream in high jejunal resection with a short 
jejunal stump. 
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DISCUSSION 

DR. SAMUEL F. MARSHALL (Boston) : Mr. Presi- 
dent and Members of the Association: Certainly an 
aggressive attitude in the surgical management of these 
cases is justifiable, but only if we can show a lowered 
morbidity and mortality. If an increased number of 
months or years of the patient’s life can be obtained and 
relief of some of the disturbing symptoms results, certainly 
I think the sui-gical procedure is justifiable. 

It has been proven quite conclusively that total gastrec- 
tomy can be done with a lowered mortality and with 
practically no morbidity following the operation. As Dr. 
Labey has told you, we have done total gastrectomy in 
twenty cases with five deaths. In the last eleven cases tivo 
deaths occurred. One was in one of my cases in which I 
am sure that the operation was poorly chosen. 


Several factors influence the lowered mortality and mor- 
bidity. Perhaps the outstanding and the most influential 
factor is the employment of nupercaine in spinal anes- 
thesia. I am sure this has reduced the morbidity and 
lowered the mortality because this anesthesia produces 
better conditions for operation and pulmonary compli- 
cations can be avoided. 

An important factor which is always present and of 
which we are always aware is the experience of the 
surgeon. 

Another factor I would emphasize is the employment of 
nonabsorbable sutures in carrying but extensive resections 
such as total gastrectomy. 

Total gastrectomy can be done readily, particularly with 
the type of anesthesia we employ now. It is a painstaking 
procedure, but not a very difficult procedure. We do not 
think it necessary to divide the costal margin to get ex- 
posure. 

The other problem that interests me, and which Dr. 
Lahey has presented to you, is resection of carcinoma of 
the lower third of the esophagus. As Dr. Lahey said, we 
are not prideful of the report of these cases, but we feel 
rather that they represent an advance. This procedure is 
not original but we hope at least to do something for these 
patients if we can get them early enough. They should be 
referred early enough to permit such a radical procedure 
to he carried out and the problem of early recognition be- 
longs to the general practitioner. 

I know that you are aware that carcinoma of the lower 
third of the esophagus metastasizes early and may involve 
the glands along the lesser curvature - of the stomach. 
There is no possible way of telling the extent of metastasis 
until operation is performed. 

Exploratory operation should be carried out trans- 
thoracically. It is a simple procedure. One rib can be re- 
moved, the lung retracted and the surgeon can determine 
if the case is operable. 

We have had four cases in which carcinoma of the 
esophagus was removed. One death occurred which proba- 
bly was due to the fact that the phrenic nerve was not 
permanently disabled. 

This operation makes it possible to remove lesions of the 
esophagus if they are recognized early. 



Fig. 15. Carcinoma of the jejunum. The omentum is 
divided vertical to its attachment to the transverse colon. 
The mobilized proximal jejunal stump is brought in front 
of the transverse colon and a lateral anastomosis is made 
with the lower stump of jejunum, thus restoring intestinal 
continuity. 
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Abstracts 

BIBLIOGRAPHY ON NORMAL 
NUTRITION 

Arranged by The American Die- 
tetic Association, Community Edu- 
cation Section, 1938-39. 

The purpose of this compilation is 
to meet the needs of membeis of 
the medical and dental professions, 
students and internes, who wish to 
know of books on nutrition so that 
they may keep abreast in this rapidly 
developing field. Some books have 
been included, of a more "readable” 
type, which may be recommended to 
the intelligent layman. 

Reference and Text Books on 
Nutrition 

1. A Series of Articles on the 
Present Status of Our Knowledge of 
the Vitamins. Price $2.50, pp. 580. 
Chicago: American Medical Associ- 
ation, 535 N. Dearborn St., 1939. 

The articles in this series were pre- 
pared under the auspices of the 
Council on Pharmacy and Chemistry 
and the Council on Foods. 

2. Nutrition and Public Health by 
Et. Burnet and AV. R. Aykiovd (re- 
print No. 2 from Quarterly Bulletin 
of the Health Organization, League 
of Nations) June, 1935. Price $0.50, 
pp. 152. New York: Columbia Univ. 
Press. 

This report is addressed primarily 
to public health authorities. The data 
selected show the remarkable world- 
wide advances of the science of nu- 
trition and its present problems. 
After introductory chapters on the 
problems which confront dietitians 
today and the fixing of dietary stand- 
ards, the editors consider the world’s 
food supply, its production, distribu- 
tion and preservation, the influence of 
poverty and unemployment on diet, 
infant and child nutrition, the food 
deficiency diseases and have added an 
interesting study on collective feed- 
ing. 

3. Nutrition of the Infant and 
Child. By Julian D. Boyd, B.S., M.S., 
M.D., Asso. Prof, of Pediatrics, State 
University of Iowa. Edited by Morris 
Fishbein, M.D. Price $3.00, pp. 198, 
ivith 40 illustrations. New York: 
National Medical Book Co., Inc., 1937. 

This monograph is a summary of 
nutrition in pediatrics. It is written 
from a critical viewpoint. The con- 
tents. are divided into sections on the 
principles of nutrition, foods for the 
normal infant and child, and nutrition 
during illness. In a few pages at the 
end, practical diet lists and schedules 
are provided for normal infant feed- 
ing and for therapeutic dietetics. 

4. Nutrition. By Margaret S. 
Chaney, Ph.D. Prof, of Home Eco- 
nomics, Connec. College, and Marg- 
aret Ahlborn, M.S., Pi-of. of Nu- 
trition, Kansas State College. Price 


Just as the x-ray and the gastroscope have 
facilitated the correct diagnosis of peptic 
ulcer, so the new non-alkaline therapy 
offers greater success in its management. 
Creamalin, a distinctive form of ampho- 
teric colloidal aluminum hydroxide, dem- 
onstrates this modem treatment al its best. 

Profound Prolonged Antacid Action, CrEAMA- 
LIN possesses remarkable acid-fixing 
power — 12 times its volume of N/10 HCl 
in less than 30 minutes (Toepfer’s re- 
agent). Furthermore, this action is sus- 
tained. 

Astringent, Demulcent, Adsorbent, CrEAMALIN 
has a fax'orable astringent action on con- 


gested mucosa. Its gelatinous consistency 
coats the affected tissue with a pro- 
tective film which allays irritation from 
HCl. It exerts adsorptive action on toxins, 
gases and bacteria. 

Rapid Healing. By drip method, healing is 
frequently shown in 7 to 10 days. By 
divided oral doses, 3 to 0 weeks. 

Prompt Pain Control. CrEAMALIN generally 
offers immediate and continuous relief 
from pain and distress. 

Cannot Cause Alkalosis. Unlike the alkalies 
CrEAMALIN does not disturb the acid- 
base balance or provoke a secondary acid 
rise. No alkalosis, no changes in plasma pH. 
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Ajierican Journal of Digestive Diseases 


$3.00, pp. 430. Boston: Houghton 
Mifflin Co., 1939. 

A text book for college students in 
nutrition. 

5. Nutrition in Health and Dis- 
ease. By Lenna F. Cooper, Edith M. 
Barber and Helen S. Mitchell, Ph.D. 
Price $3.00, pp. 708. Philadelphia: 
J. B. Lippincott Co., 1938. 

A te.xt and reference for physicians, 
students of nutrition and dietitians 
who teach nurses. The book is in 
seven parts, (1) normal nutrition, 
(2) diet in disease, (3) feeding of 
mother and child, (4) nutrition and 
the public health program, (5 and 6) 
food selection and cookery for normal 


and for sick and convalescent and (7) 
an appendix. 

6. The Avitaminoses. By Walter 
H. Eddy, Ph.D. and Gilbert Dalldorf, 
M.D. Price $4.50, pp. 338. Baltimore: 
The Williams and Wilkins Company, 
1937. 

This book is the result of eight 
years of collaboration between Pro- 
fessor Eddy, a biochemist engaged in 
nutrition research and Dr. Dalldorf, 
a physician and pathologist. The 
purpose of the book is to call atten- 
tion to pathological responses — sub- 
clinical and acute — to vitamin de- 
ficiencies in the diets of human beings 
as well as of experimental animals. 

7. Vitamins in Theory and Prac- 


tice. By Leslie J. Harris, Sc.D., D.Sc., 
Nutrition laboratory, Univ. of Cam- 
bridge and Medical Research Council. 
Price $4.00, pp. 240. New York: The 
Macmillan Co., 1937. 

Dr. Harris explains in entertaining 
and simple fashion how the various 
.vitamins were discovered, and how 
they work in the human system. 

8. Vitamins and Vitamin Deficien- 
cies. I. Introduction and Historical. 
Vitamin Bi and Beri-bei-i. By Leslie 
J. Harris. Vol. 1, pp. 218. London: 
J. and A. Churchill, 1938. 

This volume, which has a foreword 
by P. G. Hopkins, is the first of a 
series planned to provide a compre- 
hensive synopsis of the results of 
modern research on each of the known 
vitamins. 

9. Biochemistry for Medical, 
Dental and College Students. By 
Benjamin Harrow, College of City of 
New York. Price $3.75, pp. 385. 
Philadelphia: W. B. Saunders Co., 
1938. 

The latest developments in the field 
of animal biochemistrj' are contained 
in this text book. One of the 24 
chapters is devoted to a discussion of 
the biochemical aspects of the nervous 
system and another to the hormones 
in connection with the glands which 
manufacture them. The appendix con- 
tains tabular data on the nutritive 
value of foods. 

10. The Newer Knowledge of Nu- 
trition. By E. V. McCollum, Ph.D., 
Sc.D., Prof, of Biochemistry: Elsa 
Orent-Keiles, Sc.D., Associate in Bio- 
chemistry: and Harry G. Dav. Sc.D., 
Associate in Biochemistry; School of 
Hygiene and Public Health, Johns 
Hopkins University. Fifth edition. 
New York: The Macmillan Co., 1930. 

A standard reference book for nhv- 
sicians, dietitians and students. The 
chanters on dietary habits of man in 
different parts of the world and on 
deficiency diseases are of particular 
interest to public health workers. 

11. The Foundations of Nutrition. 
By Mary Swartz Rose, Ph.D., Prof, 
of Nutrition, Teachers College. Co- 
lumbia University. Third edition. 
Price $3.50, pp. 626. New York: Mac- 
millan Co., 1938. 

This text on nutrition is “a gold 
mine of information . . . one of the 
best and simplest 'expositions in the 
English language.” 

12; Vitamin Bi (Thiamin) and Its 
Use in Medicine. By Robert R. Wil- 
liams, Sc.D,, Bell Telephone Laboi-a- 
tories, and Tom D. Spies, M.D. , 'as- 
sociate professor of medicine, Univ. 
of Cincinnati. Price $5.00, pp. 411. 
New York: The Macmillan Co., 1938. 

Dr. Williams probably has done 
more than any other pei'son in in- 
vestigating the properties of Vitamin 
Bi and was awarded the Willard 
Gibbs Medal of the American Chem- 
ical Society. Methods of application 
of these research findings to actual 
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“If everyone used a reasonable amount of milk, Jean meat, liver, salmon, and a vaiiety of gieens and 
vegetables, pellagra would be snuffed out. Pure yeast would accomplish the same result. But if your diet 
lacks these foods, pellagra develops and sooner or later you die.” 

Those are the words of Dr. William DeKleine, Medical Director of the American Red Cross. Since 1927, 
when the Mississippi Valley flood biought to light the extent of the ravages of pallagra in the south, the Red 
Cross has been waging continuous battle against this death dealing invader. Puie yeast and garden seed have 
been the ammunition, fortified with a verbal barrage to impress the country of the seriousness of this disease 
and the comparative ease with which it may be eradicated. 

During the eight years from 1927 to 1935 the Red Cross thiough its chapters distributed more than 
500,000 pounds of pure yeast, and 750,000 packages of garden seeds. Each package was large enough to plant 
between a quarter and half an acre of garden. 

The most important result of this activity has been a drop in the annual pellagia death rate from 7,000 
to 3,000 or less. Other incidental results have also been achieved. Thousands of acres weie converted into 
gardens where gardening had become a lost art; canning again became popular and provided protection during 
winter months. Health departments, physicians and others helped in this drive to fiee the section of the scourge. 

Pure yeast is one of the most potent remedies known for the treatment of pellagra. In proper dosage it 
will usually cure in si.x to ten weeks — even without alteiation of the usual harmful diet of pork, molasses 
and meal. 

So says Dr. DeKleine, and he should know. The Red Cross continues instiuction in nutrition through its 
many hundred chapters, and continues to piomote gardening and the distribution of yeast. To continue and 
expand work of this kind, the Red Cross is seeking 1,000,000 new members during its annual Roll Call, from 
Armistice Day to Thanksgiving this year. Membership dues finance all day-to-day work of the Red Cross, and 
only in time of great disaster are special contributions and gifts called for. 
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clinical practice make the book in- 
valuable alike to the physician, the 
biolojrist and the student of nutrition. 

More Re.u)-vble — Less Technically 
Written Books 

1. The Normal Diet. Council on 
Food-s, American Medical Association. 
Free, pp. 1C. Chicago: American 
Medical Association, 1938. 

2. Your Diet and Your Health. By 
Jlorris Fishbein, M.D., Editor, Journal 
of the American Medical Association. 
Price 52.50, pp. 298. New York: Mc- 
Graw Hill Book Co., 1937. 

In a simple language, interestingly 


written, are given the most generally 
recognized and accepted truths about 
diet. 

3. Man, Bread and Destiny. By C. 
C. Furnas, Asso. Prof, of Chemical 
Engineering, Yale University, and S. 
M. Furnas, formerly instructor in 
Nutrition, Univ. of Minnesota. Price 
$5.00, pp. 364. Baltimore: Williams 
& Wilkins Co., 1937. 

“In the light of the knowledge 
which we now have on the influence 
of food on physical and mental fitness, 
the authors review the course of 
civilization and show how changes in 




to fix HCI 
in presence of 
peptic ulcer. 



fifSTilllT 


-it doesn’t affect 
acid-base balance. 


ALUMINUM HYDROXIDE 


HYDROGEL-BREON 


Supplied in 4 and 10 ounce jars. Also as 
Dilute Hydrogel in 2 gallon units for 
continuous drip treatment 


NEW YORK 

ATLANTA 


LOS ANGELES 
SEATTLE 




- MTPtOCfl 

Aluminum 
Hydroxide J 


GEORGE A. BREON & CO., Inc 

Harmaceatical Ch, mitts 

KANSAS CITY, MO. 


food supply have been responsible for 
the waxing and waning of races and 
nations. This book does not bring to 
light any facts new to those who have 
thoroughly studied the subject; it is 
a book for the intelligent layman 
rather than the student. The authors 
WTite from a wide knowledge and 
with a sense of humor which makes 
the book easy and interesting to 
read.” J. B. Orr. 

4. Have You Had Your Vitamins? 
By Harry N. Holmes, Ph.D. Sever- 
ance Chemical Lab., Oberlin College. 
Price $1.00, pp. GO. New York: Farrer 
& Rinehart, 1938. 

"It is significant that Dr. Holmes, 
a leader in pure science, who has him- 
self recently made the significant con- 
tribution of securing Vitamin A in 
crystalline condition, has in this little 
volume endeavored to summarize and 
briefly interpret for the layman the 
practical aspects of our vitamin 
knowledge. An excellent balance has 
been maintained between the interest- 
ing historical developments, our 
present knowledge, and the practical 
aspects of vitamin administration.” 
Ind. and Eng. Chem. 

6. Food, Nutrition and Health. By 
B. V. McCollum, Ph.D., Prof, of Bio- 
chemistry, and J. Ernestine Becker, 
M.A. (title) School of Hygiene and 
Public Health, Johns Hopkins Univ., 
4th edition, revised. Price $1.60, pp. 
154. Baltimore: Published by the 
authors, 1937. 

A guide for the application of the 
science of nutrition to the health of 
the individual. The subject matter is 
presented in non-technical style, un- 
derstandable to the intelligent reader. 

6. Facts, Pads and Frauds in Nu- 
trition. By Helen S. Mitchell, Ph.D. 
and Gladys M. Cook, Mass. State 
College. Price, free, pp. 32. Amherst, 
Mass.: Mass. Agric. Expt. Station. 

This bulletin has been written for 
a nutrition-conscious public which has 
a limited basis for evaluating the 
merits of claims made in advertising 
and by the proponents of fads. 

7. The Deuce of Reducing. By 
Katherine Mitchell, Dietitian, Los An- 
geles County General Hospital. Pi-ice 
$1.50, pp. 112. New York: Covici 
Friede, Publishers, 1937. 

This book will be read easily be- 
cause of its witty style, agile and 
spicy, but keyed to the times. A help- 
ful introduction by Dr. Morris Fish- 
bein supplements Miss Mitchell’s 
w-arning of the dangers of radical re- 
ducing without medical supervision. 

8. The Normal Diet and Healthful 
Living. By TV. D. Sansum, M.D., 
Chief of Staff of Sansum Clinic and 
Director of Metabolic Research Dept., 
Cottage Hospital, Santa Barbara, 
Calif.: R. A. Hare, M.D., Sansum 
Clinic and Ruth Bowden, B.S., Die- 
titian Sansum Clinic. Price $2.00, pp. 
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A, 90 ca/ories. 

4. Q. How many calories per table- 
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A. 60 calories. 

5. Q. Is Karo free from pathogenic 
organisms? 

A. Kes, Karo is heated to 
165° F. and then poured 
into pre-heated cans and 
vapor vacuum-sealed. 
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virtues of Karo. 
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Infant feeding practice is primarily the concern of the 
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2-15. New York: The Macmillan Co., 
1938. 

A concise summary of the tj-pe of 
instructions the authors have been 
giving their patients for a number of 
years and which they say “has re- 
sulted in ftood both to patients and 
authors.” 

9. Vitamin Chart. Nutrition Serv- 
ice, Division of Maternity, Infancy 
and Child Hygiene, New York State 
Department of Health, Albany, N. Y. 
Single copies are free. 1 sheet 8V4" 
X 11". 

10. The A B C of the Vitamins: 
A Sum-ey in Charts. By Jennie Gre- 
gorj'. Price ?3.00, pp. 93. Baltimore: 
The Williams and Wilkins Company, 
1938. 


The storj-^ of the vitamins presented 
by means of charts and graphs in a 
9 X 12 inch volume. 

Recently Published Review 
Articles 

1. Nutrition and the Health of the 
School Child. Mary Swartz Rose, 
Ph.D., Teachers College, Columbia 
Univ., Jour. Amer. Dietetic Asso., 16, 
63, Feb., 1939. 

2. Present Status of Dental Caries 
in Relation to Nutrition. Nina Sim- 
monds, Sc.D., Univ. of California 
College of Dentistry. Amer. Jour. 
Public Health, 28, 1381, Dec., 1938. 

3. The Relation of Nutrition to 
the Development of Sound Teeth. E. 
N. Todhunter, Ph.D., Asso. Prof, of 


Nutrition, State College of Washing- 
ton. Jour, of Home Econ., 30, 93, 
Feb., 1938. 

4. The More Abundant Diet, 
James S. McLester, M.D., The Univ. 
of Alabama. Jour. Amer. Dietetic 
Asso., 14, 1, Jan., 1938. 

5. Recent Advances in Nutritional 
Research. E. V. McCollum, Ph.D. 
Johns Hopkins Univ. Jour. Amer. 
Dietetic Asso., 14, 8, Jan., 1938. 

6. Nutritional Deficiency. George 
E. Minot, M.D., Harvard Univ. Med. 
School. Annals of Internal Medicine, 
12, 429, Oct., 1938. 

7. Diseases of Metabolism and Nu- 
trition. Review of Recent Contribu- 
tions. Dwight L. AVilbur, M.D., Univ. 
of Calif. Published each year in 
March issue Archives of Internal 
Medicine. 

SHORT-WAVE ULTRA-VIOLET 
RADIATION 

Germ-killing radiation from short- 
wave ultra-violet tubes’ is the dairy 
industry’s latest answer to the 
problem of sanitary control of milk- 
bottling and distribution. 

Constituting the first practical 
large-scale application to inorganic 
materials of General Electric’s re- 
cently-introduced germicidal lamps, 
the new sanitary control method was 
demonstrated here this afternoon to 
state health officials and dairy indus- 
try leaders by R. J. Alden, Sanitation 
Engineer of the Cowdrey Products 
Company, manufacturers of milk 
bottle hood-caps and machinery for 
the dairy industry. 

Employing twenty-one of the new 
germicidal lamps, the installation con- 
tinuously irradiates the hood-caps 
from the moment the paper is un- 
rolled until the finish of the manu.: 
factoring process, when the hood-caps 
are inserted into sealed containers. 

Rigid tests of the new method, con- 
ducted during the last three months 
under the supervision of John B. En- 
right, milk Bacteriologist of the City 
of Fitchburg, show that it reduces the 
bacteria-colony count on the hood- 
caps applied to the pouring-lips of 
milk bottles — a major focal point of 
infection — from the commonly ac- 
cepted limit of 500 bacteria-colonies 
to an average of less than ten. 

It was revealed by Mr. Alden that 
the new germicidal irradiation process 
was recently described to Lester T. 
Tompkins, Director of the Division of 
Dairying and Secretary of the Milk 
Regulation Board of the Common- 
wealth of Massachusetts, in the 
presence of Governor Leverett Salton- 
stall and William Casey, State Com- 
missioner of Agriculture, who has 
jurisdiction over all regulations per- 
taining to the production and dis- 
tribution of milk. In a releasable 
ivritten communication to the Cowdrey 
company, following the meeting, Mr. 
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for the next Congress are; 


Honorary President, Dr. Max Ein- 
horn; President, Dr. Anthony Bas- 
sler; 1st Vice-President, Dr. George 
Eusterman; 2nd Vice-President, Dr. 
■ Roy Upham; Srd Vice-President, Dr. 
Franklin White; Secretary-Treasurer, 
Dr. Samuel Weiss. 
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Cunha, Dr. T. M. Johnson,. Dr. H. 
Soper, Dr. S. Weiss, Dr. R. Upham, 
Dr. W. G. Morgan, Dr, F. W. White 
and Dr. J. A. Bargen. 

Delegate: Dr. Anthony Bassler. 

Altcmiatc Delegate: Dr. A. F. An- 
dresen. 

NEW LABORATORY 

Establishment of a new laboratory 
for the study of filterable virus dis- 
eases, in the treatment and preven- 
tion of which science is believed to be 
at the threshold of an important ad- 
vance, is announced by the Squibb 
Biological Laboratories. 

Dr. Raymond C. Parker, biologist 
of the Rockefeller Institute for Medi- 
cal Research, and for many years an 
associate of Dr. Alexis Carrel, has 
been appointed to head the laboratory, 
which will operate as a unit of the 
Biological Division of E. R. Squibb 
and Sons at New Brunswick, N. J. 
The new building is a continuation of 
a program of expansion which began 
in the Pall of 1938 with the dedication 
to pure science of the $760,000 labora- 
tory of the Squibb Institute for Medi- 
cal Research. 

“Enlargement of the company’s bio- 
logical facilities was. undertaken be- 
cause rapid development in the knowl- 
edge of filterable viruses has made it 
probable that our ability to prevent 
and control infection from these 
sources will have a rapid expansion 
in the immediate future Dr. John P. 
Anderson, director of the Biological 
Laboratories, explained. 

Among the common diseases caused 
by filterable viruses. Dr. Anderson 
pointed out, are smallpox, rabies, 
equine encephalitis, measles, chicken 
pox, poliomyelitis, and the common 
cold. No specific product for the pre- 
vention of four of these diseases — the 
common cold poliomyelitis, chicken- 
pox and measles — is now available. 

More than 500 scientists from ten 
nations witnessed the first demon- 
stration of the new virus laboratory 
during a tour of the Squibb Institute 
and the Biological Laboratories on 
September G and 7- The group, com- 
posed of delegates to the Third Inter- 
national Congress for Microbiology, 
which met in New York City, Sep- 
tember 2 to 9, also inspected the 
Rockefeller Institute for Medical Re- 
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Prompt Symptomatic Relief 


in PEPTIC CLCER 


• ..with PLAIN KNOX 
GELATINE (U.S.P.) 



I 


CASE I-FEMALE, 74 
Uncomplicated gastric ulcer first demon- 
strated b} Roentgen rajs in 1934. Diet and 
alkalies afforded little relief. Accompanied 
bj loss of Height. Repeated X-raj studies in 
193(5 and 1937 shoned no improvement. She 
Has placed on a diet-gelatine regime in 
November, 1937. Relief immediate Gained 
Height. Roentgen studies in April, 1938 
showed no demonstrable ulcer. 


C linical research has recently demon- 
strated the effectiveness of utilizing 
plain Knox Gelatine (U.S.P.) in treatment 
of peptic ulcer. In a group of 40 patients 
studied, 36 (or 90%) were symptomatic- 
ally improved ; 28 of these (or 70% ) expe- 
rienced immediate relief of all symptoms. 
Other than dietary regulation which 
included freejuent feedings of plain Knox 
Gelatine no medication was given except 
an occasional cathartic. 

NO DANGER OF ALKALOSIS 
This regime thus eliminates the “alka- 
losis hazard” attendant upon continued 
alkali therapy. In discussing the mode of 
action hy which gelatine brings peptic ulcer 
relief, W^indwer and Matzner^ speak of the 
acid-binding properties hy tvhich proteins 
can neutralize acids, and they state that 
the frequent gelatine feedings “apparently 
caused more prolonged neutralization of 
the gastric juice.” 

PEPTIC CECEn FOnSICEA 
Empty one envelope Knox Gelatine in a glass three- 
quarters filled vvilh cold Haler or milk. Let the liquid 
absorb the gelatine. Then stir briskly and drink im- 
mediately before it thickens. Toke hourly between 
feedings for seven doses a day. 

*’Wiudwer and Illat2ncr,.4m. Jt, Dig. Dis, 5:743, 1939. 


1 B The gelatine used in this study was plain 
Knox Gelatine (U.S.P) whieh assays 85% protein and which 
should not be confused either widi inferior grades of gelatine 
or with sugar-laden dessert powders, for these latter products 
will not achieve the desired effects. Wlien you desire pure 
U.S.P, Gelatine, be sure to specify KNOX. Your hospital can 
get it on order. 
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poarch at Princeton on Wednesday, 
September G. 

The program at New Brunswick 
\vi!! be disided into two sections, ex- 
hibitions and charts illustrating new 
developments in the Squibb Institute, 
and a display of biological products 
developed by lai'ge scale methods in 
the Biological Laboratories. German, 
Spanish, French and Italian inter- 
preters will be provided for those who 
do not spe.ak English. Stables in 
which 200 horses and 1500 rabbits are 
maintained for the production of anti- 
toxic and antibacterial sera will be 
.'hown to the foreign microbiologists. 

The new virus laboratory is housed 
in a specially constructed building. 


and is equipped for work with chick 
embryos and tissue culture, two of 
the techniques for work in this field. 
The actual working quarters consist 
of a large general laboratory equip- 
ped with every facility for chemical 
and histological work, a general prep- 
aration room for washing, drying, 
packing and storing the various ma- 
terials that are used, two special 
culture and operating rooms pi-ovided 
with filtei-ed ventilation, a spacious 
incubator room, an animal prepa- 
ration room, a bleeding room and 
ample animal quarters. 

The arrangement of the rooms is 
such that the air of the culture suite 
proper is protected at all times from 


the air of the general laboratory and 
olTice quartei'S on the one side, and of 
the animal room on the other. It is 
also possible for visitors to observe 
every step of the work in progress 
vdthout entering any of the various 
rooms of the culture suite. 

The program of the visiting scien- 
tists at New Brunswick includes a 
demonstration of the Institute's work 
on the effects of Vitamin K and some 
of the new simple synthetic products 
which have an effect similar to that 
of the natural vitamin. A test, using 
baby chicks and allowing Vitamin K 
to be assayed in six houi-s, will be 
carried out. Charts will show the re- 
lationship of Vitamin K deficiency 
to blood clotting, a comparison of 
methods of assay of Vitamin K, and 
the isolation of the natural vitamin 
from alfalfa. Natural and synthetic 
products with Vitamin K activity %vill 
be displayed. 

Dr. Parker wms born in Newport, 
Nova Scotia, on October 18, 1903. He 
received the degree of Bachelor of 
Arts from Acadia University in 1924, 
and the degree of Doctor of Philo- 
sophy in 1927 from Yale University, 
where he w'as Sterling Fellow, and 
. assistant in zoology. From 1927 to 
1929 he studied in Gei-many as' Na- 
tional Research Council Fellow in 
biology. He became assistant in the 
division of experimental surgery at 
the Rockefeller Institute in 1930, and 
associate in 1935. His researches have 
dealt with selection in protozoa and 
the biology of tissue cells in pure 
cultures. Dr. Pai-ker is the author of 
the leading text on “Methods of 
Tissue Cultui'e.” 

WoLDMAN, Edward E. and Polan, 

Charles G. 

Am. J. i\Icd. Sci., Clcx’cland, Ohio, 

p. 155, Aug., 1V39. 

The continuous drip method of 
using colloidal aluminum hydroxide 
has been in use three years; it is es- 
peci.ally designed to neutralize gastric 
j acidity uninterruptedly and thereby 
allow peptic ulcer to heal. The 
purpose is the same as most of other 
fonns of treatment for ulcer but as 
Crohn and Reiss have shown mag- 
nesium o.vide and sodium bicarbonate 
are the most powerful excitants of 
gastric secretion, excepting histamine. 
Colloidal aluminum hydroxide is 
mildly astringent and non-irritating. 
It is amphoteric, with a pH of G.9; 
and does not cause alkalosis. It con- 
tains about 59r of aluminum hydro- 
xide and about 0.6% of sodium 
chloride in water. It combines with 
12 times its volume of tenth-normal 
hydrochloric acid within half an hour. 
It is not absorbed from the gastro- 
intestinal tract, as shown by Ivj', in 
dogs and by Einsel, Adams and 
Myers, in man. It coats the ulcer with 
a jelly-like mass. It is helpful in 


EXICOL 

(Oleic Acid and Bile Salts) 


Merits Your Serious Consideration 
Because . . . 

1. It is a potent and proven choleretic and cholagogue 
— stimulating both bile secretion and gall bladder 
emptying. 

2. The clinical results obtained with Exicol tend to prove 
the coiTectness of the physiologic principles upon 
which this theory is based. 

3. It is a rational and dependable adjunct in the therapy 
of non-surgical diseases of the biliary tract. 

4. Exicol therapy makes feeding of high fat diets un- 
necessary. 

Exicol is indicated in the treatment of chronic cholecys- 
titis, chronic cholangitis, toxic hepatitis and functional 

biliary insufheienej’. 

Dosage: Two capsules three times daily before meals. 

Supplied in boxes of 36 and 100 capsules. 

Literature on Request 

Brooklyn Scientific Products Co. Inc. 

70 Fifth Avenue New York, N. Y. 





Cloth aaidl Home-Brewed ®®Remedies^^ 


Homespun cloth still has its quality appeal but home-brewed 
remedies are done with. Advanced methods in the art of phar- 
macy have replaced the rule-of-thumb of the kitchen chemist. 

An impressive example of modern exacting compounding is 
Loraga, in which so fine an emulsification of mineral oil and agar 
is attained that thorough mixing with the intestinal contents is 
assured and leakage obviated. A pleasing taste is achieved without 
artificial flavoring. Absence of sugar, alcohol and alkali in Loraga 
makes it suitable for all age periods. 

Loraga contains no added laxative ingredients. A fine mineral oil 
emulsion, indeed, in the treatment of the costiveness of children and 
adults when no active peristaltic stimulation is indicated. You can 
obtain a trial supply of Loraga by writing for it on your letterhead. 

LORAGA 

A PLAIN MINERAL OIL EMULSION AT ITS BEST 

A WILLIAM R. WARNER PRODUCT 

SUPPLIED IN J6-OUNCE BOTTLES 


WILLIAM R. WARNER & CO., INC., 1 13 West 1 8th Street, New York City 
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arresting hemorrhafro. The drip must 
he continuwi throuchout the night and 
not more than one hour should elapse 
without medication. In the healing of 
an ulcer the granulation is extremely 
friable and must be protected until 
the crater is filled in, which requires 
7 to 10 days. The method has been 
u.sed successfully in bleeding ulcers 
as it promotes clot formation and then 
protects the delicate fibrin from the 
action of the unbuffered gastric juice, 
and pepsin is not active in alkaline or 
neutral solutions. 

The treatment requires hospitali- 
zation of the patient. The colloidal 
aluminum hydroxide diluted to 257r 
i.s instilled into the stomach through 


Recently magnesium trisilicate 
was proposed for the treatment of peptic 
ulcers because its sustained antadd and 
adsorptive effects provide an environ- 
ment condudve to healing. 

Referring to magnesium trisilicate. 
Mutch' (Guj-’s Hospital, London) states: 
"Its antacid power is sustained for hours 
even in the presence of an excess of add. 
Not only does this facilitate the contin- 
uous control of hyperchlorhydria in the 
gastric contents as a whole, but it fur- 
nishes a basis for a local antadd therapy 
in the floor of the ulcer itself. In the pres- 
ence of add the trisilicate acquires a gel- 
atinous consistency, and if any of the 
mass lo dges in tlic ulcer crater, it will 
'Mu'.c.'i. N.: Jf.y. sOS. 254, 1956. 


a naso-gastric collapsible thin rubber 
tube, 14 inch in diameter, passed with 
the aid of silkworm-gut suture which 
is left in place. The tube is passed 
only as far as the lower end of the 
esophagus. In the cases in which the 
tube was not used one ounce of the 
solution was given every hour during 
the day and every 2 hours during the 
night. Usually a sedative was given 
in the evening. The food consists of 
small quantities of a bland diet every 
two hours for twelve hours| milk with 
one-third cream, cooked cereals (oat- 
meal, farina, cream of wheat), a soft 
boiled egg, a slice of toast, butter, 
cream soups, gelatin, custard, tapioca 
and junket. For constipation mineral 


progressively neutralize the acid which 
diffuses through it.” 

Magnesium trisilicate does not reduce 
the gastric reaction below the neutral 
point, nor is it absorbed. Hence there is 
no possibility of its inducing an alkalo- 
sis. Since the general motility of the di- 
gestive tract is not disturbed, it does not 
cause constipation or diarrhea. These 
features make magnesium trisilicate an 
antacid of choice in gastric hyperacidity. 

Magnesium Trisilicate Squibb is sup- 
plied as lyi gr. palatable, slightly fla- 
vored (peppermint) tablets in bottles of 
100 and 1000. 

Total daily dosage varies between 6 
and 24 tablets according to the patient’s 
condition and response. 


oil is given daily or enemas every 
other day. The treatment is employed 
in eases of hematemesis and melena 
excepting that the naso-gastric tube 
is not passed until vomiting ceases 
but the colloidal aluminum hydroxide 
is given by the mouth meanwhile and 
the same diet and sodium phenobarbi- 
tal hypodermically as a sedative. 
Small transfusions, 250 cc. are given 
when the systolic blood pressure is 
less than 90 and hgb. below 30%. 

In three years 407 patients with 
peptic ulcer were treated with col- 
loidal aluminum hydroxide. There 
were 322 men and 85 women. The 
drip method was employed in 270 
patients and 80 were on oral treat- 
ment. Of these 101 were bleeding on 
entering the hospital. Twenty-two 
patients had both gastric and duo- 
denal ulcers, nine had marginal ulcers, 
six after gastro-enterostomy and three 
after gastric resection. The most 
striking features of the treatment 
are: 1, the prompt relief of pain, 2, 
the rapid healing of the ulcer, 3, the 
healing of refractory ulcer, and 4, the 
excellent results in case of massive 
hemorrhage, the mortality in the 
cases being only 3% as comp'ar-ed with 
29% in 38 ca-ses in the same hospital 
in the five year period preceding the 
inauguration of this form of medical 
treatment. 

Allen Jones, Buffalo. 

Bendick, Arthur J. 

Early Esophageal Carcinoma. 
Am. J. Roent. and Radium 
Therapy, Vol. XLI, BOS, 1939. 

Bendick reports a case of cardy 
carcinoma of the esophagus. The im- 
portance of this case is that there 
were only slight burning pains, when- 
ever the patient swallowed hot or cold 
liquids. 'The well known symptoms of 
difficulty in swallowing, bleeding or 
loss of weight were not present. The 
routine roentgenographic examination 
was entirely negative. 

Bendick stresses the importance of 
the examination of the patient in re- 
cumbent position. Only 'in this po- 
sition the presence of the growth of 
1.5 cm. in diameter could be visu- 
alized. 

Franz J. Lust, New York, N. Y. 
Einhorn, Max. 

The Value of the String Test for 
the Diagnosis of Peptic Ulcers. 
Gastro-entcrologia, Vol. 6i, p. 65- 
67, June, 1939. 

The string test which was intro- 
duced 30 years ago by Einhorn is 
especially valuable in cases with 
shallow lesions in the stomach or duo- 
denum, in which a deformity of the 
stomach or duodenal wall is not 
present. 

Einhorn reports cases of peptic 
ulcer in which the roentgenological 
examination of the gastro-intestinal 
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XoDAY when a child is contrar)% nervous, irritable and hard to manage the 
phjsician seeks a definite reason. That reason may he dietetic ... a slight 
deficiencj of some of the vital elements vliich the growing body needs. 
Phjsicians, Nurses and Dietitians well recognize the need for balanced 
dietaries, and more and more of them are recommending COCOMALT. 

COCOMALT HAS "DOUBLE VALUE" . . . 

When this malted food dietonie is added to milk the food value is mate- 
rially inereased. The child enjoys the rich full flavor; and COCOMALT 
acts as an incenthe to milk drinking. COCOMALT contains calcium . . . 
phosphorus, iion . . . Vitamins A, Bj, D and G . . . provides quick energj’ 
. . . hodj building nutrients. 

VARIED USES OF COCOMALT 

Infant Feedings 
Febrile Diseases 

Post and Pre-Opcralite Regimes 
Peptic Ulcer Diets 
Bland Diets 

Pregnancy and Lactation 
Com alcseence 
Anorexia 
Growing Child 
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tract L'nve no evidence of nny lesion. 
The .strinp te.st, however, enabled the 
author to make the diagnosis and 
proved attain to bo very valuable. 

Franz J. Lust, New York, N. Y. 

Co.MlA. Frj.ix. 

T/if Duodenal Syndrome Aoso- 
culled leilh Alierrant Superior 
Mesenteric Artery. J. of the 
Inter. College of Surgeons, Vol. 
■2, as, lasa. 

Cunha deseribe.s the syndrome 
which is due to an aberrant mesen- 
tery artery. The clinical siRns are 
tho.se of a duodenal ulcer. However, 
the tta.stric contents is normal, the 


rocntRcnoloRical examination shows 
no sipn of a peptic ulcer either in the 
stomach or in the duodenum. Cunha 
stresses the fact that fluoroscopy 
however is the most important exami- 
nation. Roentpenogranis cannot possi- 
bly demonstrate the condition unless 
extreme dilatation of the duodenum 
has taken place. Fluoroscopy reveals 
the presence of antiperistalsis in the 
second and third portion of the duo- 
denum, the barium reaching the point 
of compression at about the terminus 
of the latter, then being unable to 
follow through, antiperistaltic waves 
of muscular action carrj' it backward 
to the pylorus, with the production of 


an endless churning back and forth 
between these two points. After some 
time a secondaiy dilatation of the 
duodenum takes place. In those cases 
in which the syndrome has been 
present over a long period, absolute 
stasis in the duodenum is sometimes 
noted, brought about through fatigue 
inertia of the smooth muscle. Marked 
changes in body weight, gross fat de- 
pletion or gross fat increase, alter the 
anatomic relationship and therefore 
the mechanical function of that region 
of the duodenum and are apparently 
an etiological factor in the occurrence 
of the described symptom. 

Franz J. Lust, New York, N. Y. 

Gerstfjj, John C. A. 

Retroperitoneal Chyle Cysts. 

Annals of Surgery, Vol. HO, No. 

S, pp. SSO-ilO, Sept., 1939. 

Gerster reports a case of retroperi- 
toneal chyle cyst. The clinical findings 
were those of a tumor in the right 
epigastrium. Intensive roentgenolo- 
gical studies enabled the diagnosis of 
a retroperitoneal tumor pressing on 
the rear wall of the second part of 
the duodenum and on the gall bladder. 
At the operation the tumor was found 
attached to the anterior aspects of 
bodies of first and second lumbar 
vertebrae between the aorta and the 
inferior vena cava. The aorta was 
entirely free, but the inferior vena 
cava was intimately adherent to the 
right side of the tumor for a distance 
of three inches. The contents of the 
tumor was a milky fluid. This tumor 
was due to a trauma. 

Gerster emphasizes that the exact 
diagnosis is determined by the micro- 
scopic character of the cyst wall 
(lymphangioma, dermoid, hydroneph- 
rosis) . Analysis of the fluid contents 
is of secondary interest. 

Many cases of chyle cysts are re- 
ported under different headings. Ger- 
ster’s compilation of the literature 
should be well appi’eciated. 

Franz J. Lust, New York, N. Y. 

JUNGNER, G., RYDIN A. AND JOSEPH- 

SON, B. 

Elimination of Cholic Acids. II. 

In Experimental Jaundice. Acta 

Med. Scand., 97(3/4) ;254-20i, 

1938. ' 

The surface adsorption of cholates 
on the walls of the blood vessels does 
not occur in obstructive jaundice. The 
blood cholic acid in animals with 
toxic hepatitis (after P or CCl,) was 
greater than normal but le.ss than 
that seen in obstructive jaundice, and 
there is a greater delay in excretion 
due to injury to the liver parenchyma. 
Estimation of the blood cholate con- 
centration after injection of Na 
cholate should therefore furnish a 
diagnostic liver function test. — J. F. 
W. (courtesy of Biological Ab- 
stracts). 
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^pHE effective answer to the problem 
of constipation— where irritation or J 
roughage are contraindicated — is the 
hydrogel, Serutan. Through its unique 
ingredients, Serutan has a swelling 
power e^al to ten times its own weight 
It provides a bland, non-oily, gelatin- 
ous bulk to the fecal mass that induces 
an effective colonic reflex, insuring 
copious, normal stool elimination. 

Serutan is entirely non-irritant, and 
free from habit-forming drugs or 
roughage. Clinical tests in hundreds 
of cases over the past five years have 
confirmed its efficacy and safety. 

The gentle, thorough nature of the 
peristaltic action Serutan induces 
indicates its use particularly in spastic 
constipation, in the constipation inci- 
dent to pregnancy, colitis, ulcers, 
hemorrhoids, etc., and for pre- and 
post-operative use. 

Many physicians are now prescrib- 
ing Serutan because its ability to 
invoke normal physiologic response 
provides such a helpful stimulus to 
intestinal muscle tone. Thus its admin- 
istration may often be decreased or en- 
tirely discontinued after a period 
of use. Have you tried Serutan in 
your own costive cases? The 
coupon will bring professional 
samples and literature. 
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SERUTAN. PxofossJonal Service Divifion 
Department D>11 
Jersey City, N. J, 

Gentlemen: 

I should like vonr much to receive a profes* 
sional supply of ^rutan vdtb literattuo. 
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THESE CHARTS 
TELIA 

SIGNIFICANT STORY 


These two charts compare the rates 
of digestion of homogenized vege- 
tables and pureed vegetables in the 
stomachs of 8 patients with chronic 
peptic ulcers. The gastric evacuation 
time proved to be significantly less 
for homogenized vegetables (an aver- 
age of 3.5 hours) than it was for 
pureed vegetables (an average of 
more than 5.0 hours). 


HOMOGENIZED 

VEGETABLES 

Shadowed area shows gastric residue 


PUREED 

VEGETABLES 

Shadoxvtd area shows gastric residue 


AtttA Of &UADOW or CASTtUC MMDOE - SlRCtNT Of iMMlDtATt 



iOMOGENlZ^ 



NOTE: It often seems 
desirable to add vege- 
table supplements to 
the bland diets of pa- 
tients with functional 
disturbances of the 
gastro-intestinal tract 
— in order to main- 
tain adequate nutri- 
tion. At the same time 
it is essential that the 

stomach be given both motor and secretory 
rest. The easy digestibility of specially 
homogenized vegetables suggested that, in 
these cases, homogenized vegetables have 
unusual advantages. To investigate their 
possibilities, a series of experiments v. as un- 
dertaken.The charts reproduced on this page 
summarize one phase of these experiments. 
For a full summary of these experiments 
(reported in September issue of The Journal 
Lancet) write Libby, McNeill Libbj Re- 
search Laboratories, Dept. AD- 11 , Chicago. 



#l4bby’5SpeaalI> homoi;cnized 
ve{;etablcs are prepared by 
an exclusive process that com- 
pletely breaks up cells, fibers 
and starch particles, and releases 
nutriment for easier digestion 
U S Pat No 2037029 


SPECIALLY HOMOGENIZED* 


VEGETABLES 

Carrots Spinach Peas 

3 Vegetable Combinations 
A Fruit Combination 
A Cereal Combination 
A Nutritious Soup 


co'» 1919. Liefiy. MtNCtLL & Lieev 
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Pabhim is thoroughly cooked 
by a patented process 

and is palatable 

Pahlum is thoroughly cooked 
by a patented process 

and is low in fiber 

Pablum is thoroughly cooked 
by a patented process 

and needs no further cooking 

Pahlum is thoroughly cooked 
by a patented process 

is rich in iron, rich in calcium, 
and rich in vitamins Bi and G 

PAULUM U ft pnlntable mixed cereal food, vitamin and mineral enriched, composed of 
whentmeal (fftrinn), ofitmeal, commcal, ^vheat embryo, beef bone, brewers’ yeast, alfalfa 
leaf. Pfxlium chloride, and reduced Iron. Please enclose professional card when requestlnp 
samples of Mead Johnson products to cooperate in prevcntlnp their reaching unnuthorlicd 
per-on^ Mead Johnson & Company, Evansville, Ind., U.S.A. 


a a; Vtaa Pani/kteditiLb 

Luhfuadtjxm. 



A TcftApoonfuI 
make' a 
Tumhlrrful 
of “Jelly'’ 



SYL NON-HABIT FORMING 

While KONSYL, the originnl concentrated vegetable mueilloid 
niado from Plantago Ovata, is indicated in chronic constipation 
it is also of value in the treatment of the following conditions: 

1. In catarrhal colitis caused by purgatives, ricivous spasm of 
the bowel and in chronic irritation caused by coarse indigestible 
foods, Konsyl by forming a soft bland non-irritating bulk will 
usually have a beneficial effect. 

2. Ilcadarhes. There are many cases of headache, lethargy and 
dizzines.s that are due to colonic stasis, or clogging of the large 
bowel with fecal material. Konsyl, by c-stablishing regular elimi- 
nation, is usually of great benefit in these cases. 

.1. Looseness of the bowels. There are many cases of looseness 
of the bowel, especially of nervous origin, where Konsyl by 
supplying a soft hulk absorbs excessive intestinal fluids and 
changes loose movements into soft or even formed stools. 

Write for clinical test sample and lilcraiure. 

.-Vlso manufacturers of L. A. FORMULA containing Lactose, 
Dextrin and Pl.ontago Ovata Concentrate. Aj ii.zo 

BURTON, PARSONS & COMPANY 
Sct'vmg Phtfsieians since t88S 
Woshington, D.C« 


Palmer, Waltf.r Lincoln. 

Benign and itlalignanl Gastric 
Ulcers: Their Relation and 
Clinical Diff crentiationi Ann. 
Int. Med., Vol. 13, No. S, pp. SIT- 
33s, Aug., 1939. 

Palmer describes a case of a carci- 
nomatous ulcer of the lessor curva- 
ture of the stomach. The roentgen- 
ological examination showed it to be 
a benign lesion. The gastroscopic ex- 
amination, however, revealed the 
presence of a carcinomatous ulcer. 
The histological findings are very well 
illustrated by the microphotographs. 
These microphotographs reveal a 
minute carcinomatous lesion in a fold 
of the fundus of the stomach. The 
difficulty of differentiating between 
benign ulcers and carcinomfltous 
ulcers is emphasized especially in 
ulcers which show a carcinomatous 
degeneration. Free acidity of IOC 
showed after a histamine test. Stool 
examinations for occult blood varied 
from negative to strongly positive. 
Roentgenological e.xnmination showed 
a small gastric lesion. The autopsy 
showed massive carcinoma metastases 
to the skeleton. Minute carcinoma 
metastases to lymph nodes, spleen, 
and lung. 

Franz J. Lnst, New York, N. Y. 

ScHATZKi, Richard. 

The Roentgenologic Appearance 
o' Intiissusceptcd Tumors of the 
Colon. Am, J. Roent. and Rad, 
Tkcr., Vol XLl, i, 5.', .9-593, 1939. 

Schatzki reports eleven cases of in- 
tus.susceptod tumors of the colon in 
adults. It is interesting that three of 
these were pedunculated submucous 
lipomas, which showed partial necro- 
sis and ulceration. The rest of his 
cases Was due to carcinomata. Schatzki 
uses mostly the contrast enema and 
the flat plate. Oral administration of 
barium is only an additional method. 

The author discusses the roentgen- 
ological signs which differ according 
to the amount of obstruction and in- 
tussusception present. The signs arc 
easily explained by the anatomical 
process. The barium may enter the 
central canal as well as the peri- 
pherial sheath of the colon. Besides, 
on the flat film a sausage-shaped, 
homogeneous shadow (representing 
the intussuscepted portion of the in- 
testine) can he seen. This area may 
be surrounded by the air-fillcd sheath. 
Occasionally even the tumor can he 
seen heading the invaginated colon. 
To differentiate between the fecal 
matter and intussusception, Schatzki 
stresses the homogenity of the path- 
ological shadow, whereas fecal matter 
has a mottled appearance. 

As differential diagnosis we have 
only to consider (1) the inverted 
cecum and (2) Kantor’s string sign 
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Doctors Acclaim 
New Acidophilus 
Discovery 

Lactobacilli kept viable 
Vitamin B Complex Added 
Surplus Lactic Acid 
Removed. 


Ch'nical Tests show Lactys Relieved 
Chronic Constipation in a Hiph Per- 
centage of Cases. Noted Authorities 
Using in Arthritis. 


Doctor.>; are enthusiastic about 
results obtained with Lactys, a 
new lactobacillus acidophilus 
concentrate, produced under a 
new process which keeps tlie 
acidophilus bacilli viable, re- 
moves surplus lactic acid and 
adds yeast vitamins. Patients 
derive direct benefit from the 
compressed acidophilus and 
Vitamin B Comple.v without 
having to cope witli an ex- 
cessive amount of lactic acid. 
Lactys makes it possible for 
the first time, to carry suf- 
ficient quantities of lactobacilli 
directly into the intestines in a 
viable, potent form. 

Chronic Cases Respond 

Clinical tests show that many 
chronic cases of constipation 
rc.spond to this new treatment 
— cases in which other forms 
of treatment were unsuccess- 
ful. Prominent clinicians are 
now prescribinp Lactys in 
certain cases of arthritis. The 
simplicity and convenience of 
the compressed 10 pram doses 
of Lact.vs are obvious. 

Send for Free Samples 

Send today for free samples of 
Lactys, clinic.al tests and lists of 
dUtrilmtor.^. Lactys Inc., Copeutt 
Lane, Yonkers, N. Y. 


Restore Normal Bowel 
Action This Proved Way 



For Lasting Results 


! of rcpional ileitis. A.s to the site, 
i Schatzki difTcrentiates between ceco- 
I colic (ileocolic) and colocolic intus- 
; susceptions. Accordinp to the location 
i only slipht difTercnccs in the roent- 
I penolopical aspect take place. ■ 

I Franz J. Lust, New Y'ork, N. Y. 

j SciiENKr-.v, John E., Stasney, 

I Joseph and Hall, W. Knowlton. 

Lack of Autiaiieinic Principle in 
I Human Lircr from Case of 
Carcinoma of Sfomneh. Proc. 
Soc. Exp. PM. and Med., 1,0(1): 
SO-SO, loss. . 

The injection of an extract pre- 
pared from a human liver obtained 
at necropsy from a patient with carci- 
noma of the stomach produced no re- 
ticulocylic response in a patient with 
addisonian pernicious anemia in re- 
lapse. The injection of a control ex- 
tract prepared from the liver of a 
patient with cerebral hemorrhape 
caused a marked stimulation of 
hematopoiesis. The pyloric and pre- 
pyloric portions of pastric mucosa 
which were replaced by neoplastic 
tissue in the patient with carcinoma 
of the stomach have been shown by 
experimental obseiwations to be mo.st 
active in the production of the in- 
trinsic factor.” — Authors (courtesy 
of Biolopical Abstracts). 

Upham, Roy and Spindlbr, Frank. 
Studies on Humans with a A'cic 
Sccretagoguc Meal. Rev. Guslrn- 
cut., C(l):12-21, 10.19. 

The method is too involved for 
routine gastric analysis. The basis of 
the test meal is Lumco meat extract 
with phenol red indicator. The con- 
centration of phenol red in the test 
meal is compared with that in the ex- 
tracted sampic.s. It is claimed that 
the meal gives “absolute figures” for 
the amount of HCl produced by the 
stomach. — G. H. C. (courtesy of 
Biological Abstracts). 

Reiners, Hermann. 

Die Harnstoffbildung in der uber- 
lebenden, cxperimentell geschadi- 
gten Peber. Arch. Exp. Path. u. 
Pharmakol, 190:iS2-inn, 10.18. 

The formation of urea by the sur- 
viving cat liver, remoi'ed after poison- 
ing of the entire animal with P, and 
artificially perfused with blood, was 
unaltered despite .severe changes in 
the epithelial portion of the liver. 
Dnnmging the endothelial system of 
the liver with India ink or electro- 
copper neither checked nor increased 
urea formation. Simultaneous acute 
injury to both tissue systems caused 
a considerable checking of urea for- 
mation, even though changes in each 
system were not as great as had oc- 
curred in the injuries of the single 
sy.stcms as studie.s. Urea formation 


CARBOMIDE 

The effervescent tablet of 
Hammond’s mixture 

Now improved: 

' To dissolve faster 

To be more convenient 
to take 

To be more palatable 

CARBOMIDE 

(Hammond’s Mixture modified) 

PoLasslum Bromide GR XVI 

Charcoal GR VI 

Scale Pepsin GR III 

EiTervescent Salts qs 1 tablet 

Suggested in: 

Chronic Nervous Exhaustion 
Nervous Indigestion 
Sociological Disorders 

WELIN-SATER COMPANY 

Pasadena California 


A Handsome Permanent 
Binder for the American 
Journal of Digestive 
Diseases 



The ONLY 
binder that 
opens flat as a 
bound book! 
Made of durable 
imitation leather, 
it will preserve your journals 
permanently. Ench cover holds 
12 issues (one volume). Do your 
own binding at home in a few 
minutes. Instructions easy to 
follow. Mail coupon for full in- 
formation on above binder. 


-MAIL COUPON TODAY! — 


SUCKERT LOOSE LEAF COVER CO. 

234 W. Lamed St. OetroU, MIchIflan. 

.Mail pmtpald . .. i'lndurs for TJie Articrlcnii 
Journal of Digestive iHsc.ises for jenr.s ..... . 
Will remit In Di tinjs or return hlndlnirs 
collect. 

Nartie . . 

Address 

fit.'* State 






Intestinal DROUGHT in the 
Obstinate Case 


WATER DEFICIENCY in the stool— a common char- 
acteristic of constipation — is accentuated in the 
obstinate case. 

In addition to the softening and lubrication of 
the dehydrated mass which occurs because of the 
water-holding and -water-controlling properties of 
Mucilose, a gentle initial laxation is sometimes 
required in stubborn cases. These important reg- 
ulative factors are combined in the most recent 
development — 

MUCILOSE SMNULES 
WITH IMSACBA 


Active Factors: Mucilose (55%) — a licinicellulose 
obtained from Plantago loeflingii. Well recognized 
in constipation and colitis management for its remark- 
able ability to swell in tbe presence of liquid and 
form a mucilaginous, easily passed, bulky mass. 

Kasagra — 4- minims to the teaspoonful. Each 
minim of Stearns Kasagra represents the gentle tonic 
laxative properties of one grain of cascara sagrada 
bark. 

Dose: One to ttvo teaspoonfuls, follotved by copious 
water. 

MUCILOSE AVAILABLE IN THREE FORMS 
FOR GRADATION IN TREATMENT 

Mucilose Granules with Kasagra. 4 oz. bottles 

Mucilose Fl.akes, 4 oz. and 1 6 oz. bottles 

Mucilose Granules, 4 oz. and 16 oz. bottles 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

NEW YORK KANSAS CITY ' SAN FRANCISCO 

-WINDSOR, ONTARIO SYDNEY, AUSTRALIA 
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When you recommend 
^^malted^^ milk be sure 
to specify ‘‘HORLICK’S’^ 

Here^s why! 

H ORLICK’S is made from ivliole milk from 
tuberculin tested herds, choice malted barley, 
and wlieat flour, carefully enzyme hydrolyzed. 
Procc.ssin>; is conducted at controlled low temper- 
atures to protect natural vitamins of milk and 
jrrain. And the rich malt flavor of Horlick’s 
tempts hard-to-please appetites. The soft, low 
tension curds are easily digested. 

For a free trial supply, write on your professional 
letterhead, to Horlick’s, Dept. AJDD-11, Racine, 
W'isconsin. 


HORLICK’S 

/l/ja£i^ jpJi£A 

NOW AT NEW LOW PRICES 


CHEVALIER JACKSON 
ESOPHAGOSCOPES 



Pillmg-Madc Equipment Used by the Staff of 
the Chevalier Jackson Clinics 

arc exact duplicates of those made hj us for and 
l”i the Tarious t'heraller JaeJeson Clinics la rMlndelphla. All made 
iinJ'r our one roof ,ind supcrylslon. Insuring proper Intcrfunctlonlnc cf 



Miller-Abbott Double Luirieu Tube 

For Small Inicstinal Jntuhation 
A. u>.d br T. Ori.r Mill.r. M.D.. W. Oil.r Abbott. M.D. 

Price S7.50 



Wo also make the Abhott-Rawson Double 
Barreled Gastro-Enterostomy Tube 

I'jrrt!:-! Git:.-o-Knlfrct!onr Tutx; (Abbolt-Entrtonl TaUS Ij 
I'-r r.V r,-,: ctrrrstlrr core c! rialflourMhed futlrnbi suh/eefrd 
!• .<|pr fr--. ,.f rj^ratUe prnr^pijure ana^tocio^lnz the stomach to the 

a'~ ill Ij » 


» ’'iRSle luacnM section leads up from 
l':*)-!-*. L« cf slerlir.j: sllrrr) at the tip for 20 cm. at this 

1 lu-'irn be^hns and ccntlnurs throu^lhout the 

v.-.r: cf the tnle. 


Price S5.50 


GEORGE P. PILLING & SON CO. .l-cj hi im ssi.. fiiuieipsii, 


is not niono n function of the pithlial cells or of the Kup- 
pfer stnr cells; it should rather be considered ns a combi- 
nation work of both tissues. Both the origin and the nature 
of the injury to the organ are of importance as regards 
the effects upon this essential function of the liver in 
diffuse liver pathologies. — C. S. L. (courte.sy Biol. Abst.). 

Stiebeu.vg, Hazel K. and Piiipard, Esther F. 

Diels of Families of Empioued Waffe Eamiers and 

Clerical TI’DrA-rns in Cities. V. S. Dept. Agric. Circ., 

507, 1-1,0, 0 figs., loss. 

This analysis of the quantities of different foods 
purchased, their cost and their nutritive adequacy, in a 
relatively well-to-do population group, is based on about 
4,000 weekly records, obtained from Decethbor, 1034, to 
February, 1037, in 43 industrial centers in S major geo- 
graphical regions of the U. S. Sfost of the families were 
whites: Rome were Negroes in Jliddle Atlantic and South- 
ern cities. Median expenditures (whites) ranged from 
52.10 a person a week. (East South Central) to $2.85 
(Pacific coast) ; of Negroes, 51.55 (Southern) to 52.40 
(middle Atlantic). Expenditures for food rose with in- 
creased economic well-being. Such increments were most 
pronounced in milk, butter, cream, eggs, meat, fruits, and 
succulent vegetables, and least for grain products, sugars, 
and fats other than butter and cream. The average con- 
sumption of 36 important groups of foods is given by level 
of food expenditure and- by season, and for 4 regions 104 
individual food items are also presented. Comparisons of 
the average nutritive values of the diets (calories, protein, 
Ca, P, Fe, vitamin. A value, Vitamin B,, ascorbic acid 
(Vitamin C), riboflavin, and the pellagrapreventivc 
factor) with suggested daily .allowances for each unit are 
made. The middle 50fr of the white families received per 
requirement unit per day 70-95 gms. of protein; 0.50-0.83 
gm. of Ca; 14-17 mgms. Fo; 2,000-4,600 I. U. of Vitamin 
A; 400-GOO I. U. of Vitamin Bi; 50-100 mgms. of ascorbic 
acid; and 650-900 Sherman units of riboflavin. From 40 
to COfr of the diets of white families were in need of im- 
provement, and over COfo of these of Negro families. Most 
of the diets derived a relatively high proportion of their 
calories from the flavorful fats, sugars, meat, poultry and 
fish, a low proportion from milk products, fruits and vege- 
t.ablos other than potatoes. The white families spent from 
Vi-H of their food money for eggs, lean moat, poultry and 
fish; for vegetables and fruits; but only ^i-% for 

milk nnd cheese. For the Negro families the respective 
figures were nnd A-. Even the good diets fell short 
of the optimal allowances of protective foods. More 
emphasis should be pul on leafy nnd green-colored vege- 
tables and upon milk, many of whose ine.xpensivc varieties 
and forms yield excellent food value for their cost, — 
Authors (courte.sy of Biol. Abst.). 

Fruton, Joseph S. and Bergmann, Max. 

T/ic Specificity of Pepsin. J. Biol. Chem., 127(3): 

027-01,1, 1030. 

Several specific substrates for crystalline swine pepsin 
were sjuthes/zed — such as carbobenzo,vy-lglutamyl-i-tj'ro- 
sine and glycyl-lglutamyl-tyrosine. Carbobenzoxy-l-gluta- 
myl-l-tyrosine was split optimally by pepsin at pH4 into 
carbobenzoxj'-l-glutamic acid and 1-tyrosinc. Substitution 
of the free carboxyls in the substrates inhibited pepsin 
action. Pepsin, an acidic enzyme, therefore required an 
acidic substrate for its action. The classification of pro- 
tein-splitting enrj-mes on the basis of pH optima should 
be abandoned in favor of a classification on the basis of 
■specificity phenomena. The availability of sj-nthetic sub- 
strates for pepsin having only one sensitive peptide bond 
permits a more precise study to bo made of the kinetics 
of peptic hydrolysis and the quantitative estimation of 
pepsin in biological fluids. It .also permits .a comparative 
study of the relative specificities of pepsins of various 
animal spp. — Authors (courtesy Biol. Abst.). 



RY-KRISP 

A SAFE BREAD FOR ALLERGY PATIENTS 



These Ry-ECrisp Allergy Diet Sheets save 
valuable tiinne for doctors everywhere 



Leading allergists in private practice and allergy clinics find these 
convenient Diet Sheets a great help in prescribing for patients 
allergic to wheat, milk or eggs. 

The Allergy Sheets make it easier for your patients to adhere to 
your prescribed diet because they state specifically and clearly 
what foods are allowed or forbidden and give easy-to-follow 
recipes. No advertising is shown. 

Ry-Krisp is important in Allergy Diets for 3 reasons: 

1. It’s a delicious, appetizing bread which your patients really 
enjoy eating. 

2* It’s definitely a safe bread. Unlike many leavened breads which 
contain wheat, eggs or milk, the 3 principal allergens, Ry-Krisp 
IS made only of pure whole rye, salt and water. 

3. Ry-Krisp is readily available at most grocery stores and food 
markets all over America. 

r ; 

I Ralston Purina Company, 950 A Checkerboard Sq , St. Louis, Mo. 
[ Please send me a supply of Allergy Diet Sheets, also generous 
{ samples of Ry-Krisp wafers for distribution to my patients. No 
[ charge or obligation. 


FREE TO DOCTORS.. . Generous samples 

of Ry-Krisp Whole Rye Wafers, supply of Allergy Diet 
Sheets. Not offered to laity. Clip coupon to letterhead. 
Space on Diets for additions or remarks of your own. 


Address City 

tTKii ojfer Iimtled to Tesidentz of the United States and Canada) 
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GASTRON . . . 

The Acid-Aqueous Extract of 
the entire stomach mucous membrane 
including the pyloric 

This highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency; helpful in protective preven- 
tive measures against anemia. 

In the progress of clinical research and 
trial GASTRON has proved of con- 
stantly increasing service and repute. 
GASTRON is pleasant to take and 
practicable for systematic use. 

FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 


Kelloggs 

ALL-BRAN 

-a natural laxative cereal 

-is confidently recommended 

for cases of constipation 

resulting from lack of bulk 

inti 

Made by Kello^ 

le diet 

^’s in Battle Crock 
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AS ONE PHYSfCfAN TO ANOTHER, , . 
V/HAT IS THE CAUSE OF CONSTIPATION? 



O iatiri'-i.v. tlii'ro i' iii> c.'Ui.-c, 

i n-i.- nil!-! In- mi iU 

O'.. It rncrilv, .\n.itoiiiii’nI (liffrrorioo.'i. 
v.-.riaiio'i. in .lifi .imj nml -jw- 

I'ti'i'' nl! milrr into 

tl.'- Hmnn'cr. it i^ -,'ifr to viv 

th-it f.-otity Iiiil.'l Itl.iy- .1 role in tlic 
in.-ijority of ra.i-.. nml lltat lo-- 
tA loin- i- n very <'orn- 

rti-.n ■.»-( ..'lAin' [.irtor. 


To make li.abit trnininp en.^ier, a 
lilnnil. pure niincr.nl oil is iinporl.nnt- 
To iiirrea.se loiiii« of (leltililatril inti-i- 
tiri.nl mii.sciilatiirc and nervous .sy.sTeni 
can-inl \>y Vitamin h-l defieieney. pure 
cryst.nlline Vitamin IS-l Jms hecn found 
to l»e of prinjf value. 

Ill I'i/o .Viyof. llicsy two important 
.aids in the relief of l•onstip.^tio^ have 
lieeri eornhimnl. 


TT/a Nvjol is n smooth, pleivsiint- 
tn.sting eiinil.sion of jnirc iniiicrnl oil 
with pure fry.stalline Vitamin li-1 
added in such «|uniitity that the siig- 
ge.sted nvcr.nge dos.ngc is the average 
adult iiminlenniiee dose of that imjior- 
tant food factor (-100 International 
Unil.s). 

)’ila Nujol lia.s a place in the treat- 
ment of the majority of constipation 
eases, and also in the gastro-intestinal 
.syiuiromes of eiiroiiic alcoholism and 
many other pathological states asso- 
ciattsl with Vitamin B-1 deficiency, 
I'lfa A'lijof has hecn thoroughly 
testeil and proven in laboratory and 
clinic. 

• 

A postol cord irill hrtnp you free 
namplrs an<l (Irsrnpliro Ji/ernlnre. 
5«iiieo /nr., 1 /’or/: 

Avon lie, iVric Yorl:, 

Aow York. 

Nu.iol 


VITA 



C«rr. 1**^. St.nr* If-. 




It would seem 

that all soft curd milk 



Jlhe answer to that question has a bearing tory test indicated that evaporated milk (Pec Milk), 
on the dietary treatment of gastrointestinal disorders. during the process of digestion, has the two charac- 
And the answer is "no.” Although soft curd milks teristics essential to ready digestibility — low tension 
all have low curd tension, a recent laboratory test* and small curds — and that in comparison with other 

has shown that low tension is not always a reliable forms of cows’ milk, soft curd and hard curd, its 

index of digestibility. digestibility is unexcelled. 

The test, in-vitro and in-vivo, indicated that curd This extraordinary digestibility of Pet Milk strongly 

particle size is a more accurate index of digestibility', recommends its use in the dietary for gastrointestinal 
and that low tension is a true measure of digestibility disorders. Further recommending it is its sterility, its 
only when the coagulated milk is composed of small complete freedom from bacterial life, providing sure 

curds. A large soft curd is not neces- protection against milk-borne in- 

sarily easily digested. "'Bulletin 380, The Pennsylvania fection. 

Consistent with the results of State College, School of Agricul- We’ll be glad to send samples 

many clinical studies, this labora- ture and Experiment Station. and literature on your request. 


PET MILK COMPANY, 1446k Arcade Building, St. Louis, Missouri 

Please send me, free of charge, Samples of Irradiated Pet Milk Copies 

of “The Story of Irradiated Pet Milk” Copies of “Recipes Rich in Milk.” 


(Artacfi p'fjcnptwn form or lettahatd to coupon. Offer IiTnitci to phyticvirs of Contjnmtil U. S ) 



692 


American Journal of Digestive Disf..\ses 



PALATABLE 

SPARKLING 

NEUTRALIZING 


A Method of Administering 

SULFAPYRIDINE to inhibit 

NAUSEA and VOMITING 

The use of Kalak Water as a vehicle for the administration of sulfa- 
pyridine appears to inhibit and, in some cases, entirely eliminate 
nausea and vomiting when the following pi'ocedure is adhered to: 

1. Give patient 6 oz. of cooled Kalak to sip slowly. 

2. Add the sulfapyridine to ice-cold Kalak. For each 0.5 gm. tablet, 
use 2 oz. of Kalak. When effervescence has ceased, the drug is in 
suspension and i-eady for use. 

3. Give the patient a few ounces of cooled Kalak to aid in the absorp- 
tion of the drug. 

It ha.s been noted that this employment of 

Kalak tends to inhibit the formation of calculi, 
^ a result which occasionally occurs upon pro- 

tracted sulfapyridine thei’apy. 


Kalak 


TBADC MAOK RE0.US.PAr.Off. 


Kalak is palatable, carbonated, physiologically 
balanced in terms of the bicarbonates of 
calcium, sodium and potassium. It is not a 
laxative. 


KALAK WATER CO. oF NEW YORK, 30 ROCKEFELLER PLAZA, NEW YORK, N. V. 


Directory of Advertisers 


Page 

Abbott Labomtories 2 

Alba Pharmaceutical Co., Inc 665 

American Can Company 673 

American lied Cro.ss 607 

Borden Company, The 1 and 671 

Broon & Co., Inc., George A 608 

Brooklyn Scientific Products Co 078 

Burton, Par.son.s & Company OSd 

Corn Product.s Sales Co 009 

Pavia Company, R. B 081 

BfTcrveacent Products, Inc 070 

F.aircbild Bros. & Foster 690 

Gerber Products Company 070 

Glidden & Co., Inc., Otis E 600 

llealthaids, Inc 682 

Ilorlick’.s .Malted Milk Corporation 088 

.Iolm.=on & Company, Jlcad 084 

Kalak Water Company 692 

Kellogg Company 690 

Knox Cclntine Company 677 


Page 

Lactys, Inc 686 

Libby, McNeill & Libby 683 

Lilly and Company, Eli 8 

Merrell Company, The Wm. S Inside Front Cover 

Patch Company, The E. L 7 

Paxton & Sons, Inc., F. H. 672 

Pet Milk Company 091 

Pilling & Son Co., George P 688 

Ralston Purina Company 089 

Riedei-de Haen, Inc 674 

Searle &, Company, G. D Outside Back Cover 

Squibb & Sons, E. R 680 

St.anco, Inc 090 

Stearns & Company, Frederick 087 

Suckert Loose Leaf Company 080 

United Fruit Company 076 

U. S. Vitamin Corporation 6 

Vichy Celestins 3 

Warner & Co., Wm. R 079 

Welin-Sater Comp.any 080 

Wyeth & Brother, Inc., .John In.side Back Cover 




Diffuse Spasm of the Lower Half of the Esophagus' 

By 

HERBERT W. SCHMIDT, M.D.t 

ROCHESTER. MINNESOTA 


E sophageal occlusion in which an organic lesion 
is not present at the site of obstruction consti- 
tutes a vei-y interesting condition. The better known 
of such conditions are cardiospasm, localized non- 
sphincteric spasm and diffuse spasm of the distal half 
of the esophagus. The last named is the least known 
of the three conditions and may give rise to a very 
distressing train of clinical symptoms. For this reason 
it is indeed essential that we review the anatomic, 
physiologic and clinical facts concerned with esopha- 
geal occlusion. It is the purpose of this paper, there- 
fore, to present such facts, to review typical cases of 
diffuse spasm, to present a resume of the clinical and 
possible etiologic factors responsible and to note 
the reaction of this condition to various therapeutic 
agents. For a lucid understanding of the pi-oblems 
concerned in any condition as complex as this, it is 
well to review first some of the facts as well as some 
of the controversial points concerning the anatomic 
and physiologic characteristics of the esophagus. 

ANATOMIC CONSIDERATIONS 
The esophagus is a muscular tube (1, 2, 3) the 
proximal portion of which is continuous with the 
distal portion of the pharynx .iust posterior to the 
cricoid cartilage and anterior to the sixth cervical 
vertebra; it extends caudalward through the posterior 
mediastinum, through the esophageal hiatus of the 
diaphragm, and into the abdominal cavity. Its most 
inferior portion opens into the stomach at a level be- 
tween that of the tenth and that of the twelfth 
thoracic vertebra. The mucous membrane is made up 
of stratified squamous epithelium outside of which 
there is a thick, tough submucosal layer. The muscu- 
laris is composed of an inner circular layer and an 
outer longitudinal layer, the former predominating in 
the distal portion and the latter predominating in the 
proximal fourth. In man, the muscular elements are 
striated in the proximal third, both striated and 
smooth in the middle third and smooth in the distal 
third. Surrounding the muscular coat is a thin fibrous 
tunica adventitia. The diameter of the esophagus, in 
general, increases from the proximal portion distal- 
ward, the narrowest portion being at the level of the 
cricopharyngeus muscle. Constrictions are situated 
also at the level of the aortic arch, the left bronchus 
and the diaphragm. 

The nerve supply is derived from the vagi and the 
sympathetic chains. Sjunpathetic fibers are known 
which come from the inferior cervical ganglia and 
from the celiac plexus. The existence of direct 

*Abridfnnent of thesis submitted to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the re- 
quirements for the degree of Master of Science in Medicine. 
tDivlsion of Medicine, The Mayo Clinic. 

Submitted June 8, 1939. 


branches from the thoracic sympathetic ganglia is still 
a cause of controversy. 

PHYSIOLOGIC CONSIDERATIONS 

The function of the esophagus is to convey food and 
liquid from the oral cavity to the stomach (4, 5, 6, 7). 
The act of swallowing has been described as occurring 
in three stages. 

Stage 1. After mastication the food is rolled into a 
bolus and is transported to the pharyngeal entrance 
b}’- the voluntary action of the tongue and myohyoid 
muscles. 

Stage 2. The mucous membranes of the posterior 
pharyngeal wall, base of the tongue and soft palate 
contain sensitive sensory spots, called the chief and 
accessory spots. These spots are the sites of origin of 
afferent nerve impulses which are carried over the 
glossopharyngeal nerve, the second division of the 
fifth nerve and the superior laryngeal nerves to the 
center of deglutition in the fioor of the fourth ventri- 
cle. The impulses thus conveyed institute the second 
and involuntary act of swallowing. The dependence of 
deglutition on incoming afferent impulses from special 
regions in the oral and pharyngeal cavities is illus- 
trated by the fact that deglutition is impossible after 
thorough cocainization of the regions in which such 
impulses originate. -Trauma or pathologic processes 
that affect the center of deglutition make swallowing 
impossible. This is illustrated in cases of bulbar palsy, 
amyotrophic lateral sclerosis with bulbar involvement 
and in certain cases of cei'ebral thrombosis. 

Stage 3. The third stage of swallowing begins when 
motor impulses are given out from the center of de- 
glutition which set up peristalsis in the esophagus. 
Three distinct mechanisms exist which control the 
course of the bolus along the esophagus: la) The 
afferent impulse is sent out from the chief and acces- 
sory peripheral centers to the center of deglutition in 
the brain which in turn sends out motor stimuli to 
different segments of the esophagus to set up peris- 
taltic activity. The continuity of the esophagus is 
not necessary for this mechanism, (b) The second 
mechanism consists of a series of reflexes which pass 
successively through the center of deglutition. Each 
reflex has its distinct afferent path to the center which 
in turn sends motor stimuli to definite regions of the 
esophagus. A bolus of food by its presence locally can 
precipitate peristalsis. This mechanism is dependent 
on the integrity of the esophagus as well as on the 
integrity of the vagus nerves, (c) The third mechan- 
ism has been demonstrated by Cannon (8) and Carlson, 
Boyd and Pearcy (9). After bilateral cervical vago- 
tomy in the cat the entire esophagus is at first para- 
lyzed. Then the part made up of smooth muscle and 
Auerbach’s nerve plexus is capable of local co-ordi- 
nation independent of afferent or efferent connections 
with the central nervous system. 
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The v.-iKtis nen'es and sympathetic nervous system 
innervate the esophagus. It is generally agreed that 
tile vaiTUs system is the chief course for both atTercnt 
impulses from and efferent impulses to the orpan. The 
exact details are not yet clearly understood. The role 
of the .sympathetic nervoms system is not definitely 
knou-n but apparently it does not exercise an antafro- 
nistic action toward the vaprus nerve so far as degluti- 
tion i.= concerned. 

Various changc.s in the esophagus are capable of 
producing pain. The (.5) mucous membrane is not 
very sensitive to irritants but painful sensations can 
be felt as arising secondary to spasm and usually are 
localized in the lower retrosternal and retroxiphoid 
regions but may be referred into the cervical and 
mastoid regions, to the angle of the jaw or into one 
or both external auditory canals. Pain also may be 
referred to the back at a level between that of the 
tenth !ind that of the twelfth thoracic vertebra. 

In the study of esophageal motility, tone and spastic 
phenomena it is well to keep in mind that e.xperi- 
mental work will vary according to the animal used, 
since the anatomic relationship of esophageal muscu- 
lature. especially the relationship of smooth to striated 
muscle, differs in various species. The mu.sculature 
of the c.sopliagus of the dog and rabbit is striated 
throughout the entire organ. In cats, apes and man 
the esophagus is composed of striated muscle in the 
proximal portion and smooth muscle in the distal 
portion. The goo.so has an esophagus composed en- 
tirely of smooth mu.sclo. Thus the results obtained in 
laboratory experiments cannot always be directly ap- 
plied to human beings. 

ETIOLOGIf ASPECTS OF ESOPHAGEAL SPASM 

From the standpoint of the etiologic basis of spastic 
phenomena in the distal half of the esophagus inter- 
e.sting and significant experiments have been per- 
formed by Carlson, Bo.vd and Pearcy (9) and Carlson 
and Litt i lOl on cats and on a Macacus monkey. 
Stimulation of the sciatic neiwe produced inhibition 
of tone at the cardia and distal portion of the esopha- 
gus in most of the studies. At times, however, con- 
traction followed sciatic stimulation. The effect was 
pre.sent although both vagi were sectioned in the neck. 
The state of tone in the distal portion of the esophagus 
was influenced by thermal, mechanical and chemical 
stimulation of the tongue and mouth. The state of 
tone present prior to stimulation was important. Tf 
the esophagus was atonic, contractions were noticed 
when the pharynx was stimulated mechanically. If a 
high degree of tone was present, inhibition was noticed 
after phnrjngeal stimulation. Similar effects were 
noticed when the central portion of the glos-sophaxwn- 
geal nerve, cre.atcd by division, was stimulated. These 
reflexes failed to occur after section of the vagi. 
Traction on intact vagus nerves, sudden .stretching of 
the stomach, mechanical stimulation of the gall bladder 
or common bile duct caused severe hypertonus or 
spasm at the cardia. It was felt that both vagi and 
splanchnic efferent pathw.ays were involved in these 
reflexes, since they wore obtained in a diminished de- 
gree after section of both vagi but were not obtained 
after .‘'cction of both vagi and splanchnic nerve.s. 

Strong di.'tention or compression in the urinary 
bladder, large or small bowel, or cutaneous stimu- 
lation prcHiuced prolonged contractions or spasm .at 
the cardia. The authors felt that long reflex mechan- 


isms apparently could be thrown into activity by the 
stimulation of any sensory nerve in the body. 

Ve.ach {111 stimulated nerve fibers peripheral to 
the celiac ganglion and the sidanchnic nerves in cats 
and observed more or less maintained tonic contrac- 
tions on which rhythmic contractions were super- 
imposed in the distal portion of the esophagus in both 
cases. 

The results of the aforementioned experiments are 
interesting when one speculates as to the etiologic 
basis of diffuse spasm of the esophagus. Jloersch and 
Camp (12) postulated as to the possibility of reflex 
origin. Schultz Ortiz (13) and Einhorn and Scholz 
(14) have called attention to conditions which may 
precipitate reflex spasms in the esophagus. These 
spasms may be secondary to lesions within the esopha- 
gus itself as in the case of carcinoma, esophagitis or 
foreign body. They may be secondary to lesions within 
the stomach such as carcinoma, gastric ulcer or dia- 
phragmatic hernia. They may be secondary to lesions 
in the gall bl.adder or biliary tract. Esophageal spasms 
have been described which have been due to organic 
disease of the central nervous system, as the result of 
poisoning with lead, arsenic and belladonna, or in the 
course of infections or tetany. Sluder (15) observed 
nonsphincteric .spasm of the esophagus in a case in 
wliich a positive Wassermann reaction was obtained. 
The esophageal spasm disappeared after cocainization 
of the sphenopalatine ganglion. Eloesser (16) has pre- 
.sented four cases of persistent nonsphincteric spasm 
of the esophagus occurring at the level of osteo-ar- 
thritic deformities of the spine. Disturbance of inner- 
vation secondaiy to pressure was postulated ns being 
a possible cause. 

As can readily be seen, it is extremely important 
that a primary pathologic process in the esophagus 
and elsewhere in the body be searched for when, any 
individual has diffuse esophageal spasm. 

Comby (17), .lacobson (18, 19),Muggia (20),Brtihl 
(21), Sudhues (22) and Schultz Ortiz (13) have ob- 
served cases wherein emotion apparently alone has 
precipitated rather severe esophageal spasms. It has 
been our e.xperience to find that in some cases of 
diffuse spasm of the esophagus emotion plays a defi- 
nite etiologic part. 

CLINICAL SURVEY 

A clinical suiwey of diffuse spasm of the distal 
portion of the esophagus is interesting but difficult. 

Historical. Probably the first description of diffuse 
spasm of the esophagus was made in 1889 by Osgood 
(23) who rend a paper before the Bo.ston Society for 
Medical Improvement wherein he told of six cases in 
which there must have been severe esophageal spasm. 
All of these patients complained of dysphagia. His 
description of symptoms was as follows; “The distress 
was always located beneath the xiphoid cartilage ns 
high as its union with the gladiolus, and here tender- 
ness on pressure is usual. From its point of origin 
the discomfort, which is. very peculiar in character, 
may radiate up to the pharj-nx and from that locality 
p.a.ss into one or both ears. . . When the entire tract 
of the esophagus is thus involved the distress is vei-y 
annoying and is apt to alarm the patient. . . There is 
the sense of impending suffocation. . . Sometimes the 
distre.os appears to the right of the median line and 
gradually involves the right chest as far as the outer 
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border of the mamma, being sharply felt in the nipple. 
In extreme cases pain is felt in the back. . . At all 
times there existed difficulty in swallowing beer, cham- 
pagne, apollinaris water, and other gaseous drinks. As 
soon as the fluid reached the lower end of the esopha- 
gus a spasmodic, but only momentary, constriction 
followed. . . It is during the e.xistence of an obstinate 
attack that the sufferer complains of a strange sen- 
sation of pain in one ear. very rarely both ears, and 
not at all in some cases. . .” 

Osgood (23) remai-ked about the unusualness of 
this syndrome, in that there was "no absolute stenosis” 
of the esophagus. Unfortunatelj- the diagnosis could 
not be established accurately due to the fact that 
roentgen rays had not been known at that time. More 
recently with accurate roentgenologic examinations of 
the esophagus diffuse spasm was probably recognized 
by Teschendorf (24) and by Barsony and Polgar f25), 
but it remained for Moersch and Camp (12) to de- 
scribe this condition as a distinct clinical entity. 

Diffuse spasm of the esophagus is generally char- 
acterized by dysphagia and pain. The dysphagia is 
intermittent in character at the onset. The point of 
obstruction is usually situated dorsal to the distal 
half of the sternum. Variation as to the type of food 
or liquid which precipitates dysphagia and pain is 
noticeable. The condition may go on to complete 
esophageal obstruction which lasts variable lengths of 
time. This complication may be so severe that a gas- 
trostomy may be necessary. Pain is frequently a ver.v 
distressing symptom. The pain may simulate that of 
angina pectoris, or of disease of the stomach or gall 
bladder. In several instances incorrect diagnoses have 
been made and thus specific therapy has been directed 
toward a condition which did not exist. Pain may 
vary from a dull sense of discomfort to a sharp ex- 
cruciating pain which may simulate gall stone colic in 
its severity. Pain is usually situated in the retro- 
xiphoid and retrosternal region but may extend to the 
back in the neighborhood of the tenth and twelfth 
dorsal vertebrae or may extend upward along the an- 
terior portion of the thoi'ax into the ceiwical I'egion 
and into the external auditory canals and then along 
the jaw. Pain may be precipitated by meals or it may 
occur independent of the ingestion of food or liquids 
since attacks of pain have awakened from a sound 
sleep individuals who have this difficult.v Almost all 
patients who have diffuse spasm of the esophagus are 
of an intense, temperamental makeup. Invariably ex- 
acerbations are precipitated by neiwous strain, neiwous 
fatigue or anxiety. 

Moei’sch and Camp (12) have described very clearly 
the roentgenologic changes seen in cases of diffuse 
spasm of the esophagus. It is desirable that roent- 
genoscopic observations be perfonned, because roent- 
genograms represent only certain phases of the entire 
picture. Three main tjqies have been listed according 
to the findings on roentgenoscopic examination: (1) 
diffuse, irregular spasm in the distal half of the 
esophagus; (2) multiple spastic segments and (3) 
diffuse narrowing of the distal half or third of the 
esophagus. The type may vary in degree and at times 
dui'ing the examination the different types of spasm 
may occur in the same indivudual. As bai'ium is 
swallowed there are rapid changes in the size of the 
esophageal lumen due to irregular peristalsis. The 
barium moves up and down with peristalsis. From 
time to time part of the barium mixture is allowed to 


enter the stomach when the distal end of the esopha- 
gus dilates slightly. Attention was called to the fact 
that in the distal end of the esophagus there is a rapid 
change in the size of the esophageal lumen in contrast 
to the fixed defect of cardiospasm. Another striking 
feature of diffuse spasm which helps to distinguish it 
from cardiospasm is the relatively small degree of 
dilation that occurs proximal to the involved portion, 
regardless of the duration of symptoms. In cases of 
cardiospasm, dilation of the esophagus proximal to 
the cardia is usually severe. 

In some cases the spasm may cause the appear.anco 
of multiple regions of regular, concentric narrowing, 
between which regions portions of the esophagus have 
the appearance of diverticula. The true nature of the 
condition is made clear by roentgenoscopic e.xami- 
nation. 

Esophagoscopic e.xamination of patients who have 
esophageal spasm may be somewhat difficult because 
of the nervous instability of many of these patients. 
There is marked spasticity of the esophagus in the 
affected portion, the lumen ma.v appear as a dimpled 
area. Usually, however, by taking an adequate amount 
of time and without using force, the esophagus will 
relax and it is possible to introduce the osophagoscope 
into the stomach. If a cannulated sound is passed over 
a previously swallowed silk thread spasm in the distal 
portion of the esophagus can be felt to offer an in- 
creased elastic resistance. At times the spasm is so 
extreme that it is impossible to pass a .sound beyond 
the involved portion. The degree of .spasm may vary 
from day to day, a fact already established by the 
roentgenologist. At times the passage of a sound is 
accompanied or followed by pain which is similar to 
the pain which causes the patient to consult the doctor. 

Treatment. An adequate therapeutic regimen for 
patients who have diffuse spasm of the esophagus is 
as yet lacking. It is desirable that these individuals 
avoid fatigue, too much nenmus strain and anxiety. 
Emotional upsets can precipitate exacerbations of the 
condition. Under an adequate amount of mental and 
physical relaxation improvement usually occurs. 

Esophagoscopy. Diagnostic esophagoscopv gives 
certain individuals partial relief. At times this pro- 
cedui'e has given more relief than dilation b.v means 
of sounds that have a larger diameter than the 
esophagoscope. 

Dilation. Dilation is accomplished by the use of 
sounds and the hydrostatic dilator. These cannulated 
instruments are passed over a previously swallowed 
twisted silk thread. Improvement is usually effected 
but the results are in no respect so striking or satis- 
factory as the results achieved in cases of cardio- 
spasm. 

Drugs. Man}' drugs have been suggested for the 
relief of esophageal spasms. Perhaps the most widel.v 
used drugs in the past have been atropine and bella- 
donna. Unfortunately, the results have not been uni- 
formly satisfactory. Guns (26) found that atropine 
caused prolongation of the passage of a bolus through 
the esophagus. Howarth (27), Guns (26), Doumer 
and Cuvelier (28) reported good results with the use 
of papaverine in treating spastic conditions of the 
esophagus. 

The value of having suitable drugs to aid indi- 
viduals who have diffuse esophageal spasm during an 
exacerbation is quite evident. For this reason a series 
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Fig. 1. The effect of morphine sulfate, intravenously, 
on esophageal contractions; from a case of diffuse spasm 
of the distal third of the esophagus. 


of studies to determine the effect of various drugs on 
the smooth muscle of the esophagus were conducted 
by Dr. John McGowan and me (29). 

EXPERIMENTAL STUDY 

A soft rubber balloon was connected to the distal 
end of a perforated Sawj'er tube. Tliis system of bal- 
loon and tube was made airtight and watertight, 
leaving only the proximal portion of the Sawj’er tube 
open to be connected with a pressure recording device. 
The pressure recording device was made up of a water 
manometer with the distal column of water supporting 
a float with a writing point. A smoked drum was used 
to record changes of pressure within the system. The 
balloon and tube were swallowed bj’ the e.xperimental 
subject and placed in the distal third of the esophagus. 
Determination of its situation was made bj' roent- 
genoscopic examination after the balloon was in place 
and partially filled with iodized oil. The experiments 
were conducted with 12 cc. of water in the balloon- 
tube system. If too much fluid was used esophageal 
contractions became verj' active and verj’ difficult to 
record on the smoked drum. The sj'stem was then 
connected to the recording apparatus. Sooif after in- 
troduction of the balloon and tube great esophageal 
activity was observed. This activity was allowed to 
subside before the studies were started. 

RESULTS 

Morphine sulfate. Morphine sulfate given intra- 
venously caused prompt and definite relaxation of the 
smooth muscle in the distal third of the esophagus 
both in normal individuals and patients who had 
diffuse spasm of the distal half of the esophagus (Fig. 
1 ). 


Amyl nitrite. Amj’l nitrite when inhaled caused 
great temporary relaxation of the distal portion of the 
esophagus. This effect occurred in normal individuals 
as well as in patients who had diffuse spasm of the 
esophagus (Fig. 2). 

Benzedrine sulfate. Fifteen milligrams of benze- 
drine sulfate given through a Sawyer tube to a patient 
who had diffuse sp.asm of the esophagus caused a 
severe drop in intra-esophageal pre.«.sure. The esopha- 
gus remained quiet for about an hour after which 
there was a severe increase in esophageal contractions 
with a severe rise in intra-esophage.il pressure which 
persisted until the experiment was discontinued fiftj' 
minutes later because of pain. The patient stated that 
retrosternal and retroxiphoid pain caused bj- esopha- 
geal spasm could be felt at le.ast two hours after the 
experiment was discontinued. 

Benzedrine sulfate given to normal individuals did 
not produce any definite effect on the distal portion of 
the esophagus. 

Fifteen units of insulin were given to a normal indi- 
vidual. During the hypodermic injection there was a 
drop in pressure in the balloon which lasted sixtj'- 
four seconds. After fiftj’-five minutes esophageal con- 
tractions became less frequent and finallj* ceased. 
During tliLs period the subject e.xperienced definite 
sj'mptoms of hj'poglj’cemia. During this entire period 
in which symptoms of hypoglycemia wore present 
there was a rather severe degree of relaxation of the 
esophagus. Adrenalin, aromatic spirits of ammonia, 
sodium nitrite, mecholin, motr.azol and trethylene 
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Pig. 2. Relaxation of esophagus of normal person after 
inhalation of amyl nitrite. 
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Fig. 3. Severe, diffuse spasm of the esophagus; the 
gastrostomy tube is sho^vti. 


showed no definite tendency to cause relaxation in the 
distal third of the esophagus. 

The results after subcutaneous administration of 
atropine sulfate were variable. In some of the experi- 
ments a severe degree of relaxation was noted but at 
other times effects could not be observed. 

REPORT OF CASES 

Between January, 1935, and September, 1938, seven- 
teen patients who had diffuse spasm of the distal half 
of the esophagus were seen at The Mayo Clinic. Five 
representative cases will be presented. 

Case 1. A white man, sixty years of age, stated that he 
had had dysphagia for two and a half years before regis- 
tration at the clinic. He had experienced the “sticking” of 
food in the lower retrosternal region His gieatest diffi- 
culty had been ivith tap water and salt mackerel. At times 
he had regurgitated food but at no time had he ex- 
perienced pain. Two years before coming to the clinic 
complete esophageal obstruction had developed, and a gas- 
trostomy had been done elsewhere Since that time he had 
found it necessary to take almost all food through a 
gastrostomy tube. Dilatation and esophagoscopy had been 
performed many times without benefit. 

On admission to the clinic, roentgenologic studs^ revealed 
diffuse spasm of the distal half of the esophagus (Fig. 3). 
Esophagoscopy revealed that the esophagus was severely 
spastic. This change was most prominent in the distal 
third. An organic lesion could not be demonstrated in the 
esophagus. A detailed history was taken and an exami- 
nation for some primary condition which might cause re- 
flex spasm was performed. The only significant facts were 
as follows: (1) In 1920, cholecystectomy had been per- 
formed elsewhere, presumably for cholecystitis; (2) the 
patient had been troubled with bronchial asthma for two 
years and (3) carious teeth were present. 

Novocain was injected in the cervicodorsal region, after 
which the patient was able to swallow ice water without 


difficulty and barium was seen to pass into the stomach. 
On the basis of the definite impioiement which occurred 
after cervicodorsal sympathetic anesthesia, a bilateral 
ceiwicodorsal sjunpathetic ganglionectomy and trunk re- 
section was performed. After operation the patient was 
able to eat eveiidhing for fifty-two hours and then the 
esophagus became closed completely. The esophagus was 
subsequently dilated by means of sounds. Impiovement 
was not noted for a year and a half; then swmllowing im- 
proved in a remaikable manner until at present he has 
very little trouble. At times he can eat any food without 
a bit of trouble. Use of the gasti ostomy tube was dis- 
continued more than nine months ago. 

Case S. A white man, fifty-three yeais of age, had 
noticed dysphagia for the first time, in 1930, while drink- 
ing a beverage that contained caffeine. Soon afterwaid, 
dysphagia had developed m relation to solid food and 
liquids other than this beverage and more recently, a 
burning sensation had developed in the lower lotiosternal 
region after swallowiing solid food. At times, by taking 
plenty of time and by drinking plenty of water with his 
meals he had experienced veiy little trouble. Occasionally, 
while lying down he had heard “a fizzing sound” coming 
from the retrosternal region. He had been a heavy smoker, 
smoking ten to fifteen cigars a day, and had been in the 
habit of drinking excessive amounts of a beverage con- 
taining caffeine each day. He had stopped drinking this 
beverage and stopped smoking with noticeable improve- 
ment in his symptoms. He had been nervous and irritable 
for the two years previous to registration at the clinic. 

Roentgenologic studies showed a severe diffuse spasm of 
the distal half of the esophagus (Fig. 4). Esophagoscopy 
was rather difficult to perform because of severe spasm of 
the distal third of the esophagus. An organic lesion was 
not visualized. The lest of the examination gave negative 
results. The patient was given sedatives and was advised 



Fig. 4. Multiple spastic segments in the distal half of 
the esophagus. 
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Fiff. 5. DifTuse spasm of the distal portion of the 
esophagus. 

to avoid too much nervous strain. Recent information re- 
garding his condition is not available. 

Case s. A Jew, aged fifty years, stated that for one 
year he had had dysphagia. His trouble had begun with 
solid foods only but soon liquids were found to cause 
trouble also. At times he could take liquids without any 
trouble but at other times he would have considerable diffi- 
culty with them. He had lost twelve pounds in a year. 
Roentgenologic studies of the esophagus, performed else- 
where, showed "an ulcer of esophagus.” 

He came to The Mayo Clinic in Jlay, 1938. The i-csults 
of physical examination were negative. Rocntgenoscopic 
examination showed spasm at the cardia with diffuse 
spasm of the distal part of the esophagus (Fig. 5). 
Other studies, including roentgenologic examination of the 
stomach and duodenum and routine laboratory tests, gave 
negative results. A half grain of papaverine was pre- 
scribed to be taken three times a day, one-half hour before 
meals. This was token for two days and had very little 
effect on deglutition. The esophagus was then dilated to 
the size of a No. 41 French sound and 1 grain of stramo- 
nium w'as given twice a day. After four days the 
patient was able to eat anything without trouble. He was 
allowed to return home taking 1 grain of stramonium 
two times a day for two weeks out of four. 

Case 4. A white w'oman, fifty years of age, stated that 
she had been troubled with belching, flatulence, "sour 
stomach” and “pressure” in the upper part of the abdomen 
immediately after eating. Foods such ns cabbage, apples, 
fatty or fried foods and tomatoes had particularly caused 
trouble. She had noticed definite dysphagia when excited 
or nervous. At times this had become so severe that she 
W'as unable to swallow water. At times she had regurgi- 
tated food and liquids. 

A tumor about three times the size of a normal uterus 
was found in the left adnexal region on physical exami- 
nation. This was believed to be an ovarian cyst. Roent- 


genoscopic e.xamination revealed a diffuse spasm of the 
distal portion of the e.-'ophagus (Fig. 0). Roentgenologic 
examination of the gall bladder, stomach and thoiax gave 
negative results; gastric acid values were: free hydro- 
chloric acid 40, total acidity 52. The basal metabolic rate 
was minus 12. The routine laboratory tests gave nonnal 
results. The esophagus w.as dilated to the size of a No. 41 
French sound after which she was able to swallow better 
than formerly. An exploratory pelvic operation was ad- 
vised but was postponed due to the illness of her husband. 

Case 5. A white woman, aged seventy years, complained 
of having experienced rather severe dysphagia since 
March, 1937. At the onset the dysphagia had been mild 
but after a period of two weeks, she had experienced 
severe obstruction of the distal portion of the c.'ophagus. 
At times she had had rather severe cranipy, colicky pains 
in the superior portion of the epigastrium and in the in- 
ferior portion of the retrosternal region. This had been 
partially relieved by heat. The degree of dysphagia had 
been variable. At times she had experienced very little 
trouble and at other times had been able to eat only thin 
gruels and liquids. She had lost seventy pounds in seven- 
teen months. Her family physician very keenly had ol>- 
sciwed a spasm in the distal part of the esophagus and had 
suspected the presence of an intrathoracic tumor. 

Physical examination revealed that essential hyper- 
tension was present. The blood pressure was ISS mm. of 
mercury, systolic and 110, diastolic. Roentgenologic studies 
showed diffuse spasm of the distal half of the esophagus 
(Fig. 7). Roentgenologic studies of the gall bladder and 
stomach gave negative results. Routine roentgenologic c.\- 
amination of the thorax revealed calcification and torsion 
of the aortic arch. The esophagus was dilateil to the size 
of a No. 45 French cannulatcd sound by passing it over a 
previously swallowed silk thread. There was considerable 
spasm felt in the distal part of the esophagus. Stramo- 
nium was prescribed hut gave no definite relief. Papa- 
verine hydrochloride, 3, '4 grain was prescribed to be taken 



Fig. G. Diffuse spasm of the distal portion of the 
esophagus. 
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Fig. 7. Diffuse spasm of the distal portion of the 
esophagus. 

a half hour before meals three times a day. The patient 
stated that this gave a great deal of lelief. 

COMMENT 

In fifteen of the seventeen cases of diffuse spasm of 
the esophagus encountered at The Mayo Clinic be- 
tween January, 1935, and September, 1938, this con- 
dition was the primary chief complaint. Seven of 
these patients were ivomen and eight were men. The 
youngest patient was thirty-one years of age and the 
oldest, seventy. Other conditions were found in certain 
cases of the group which might have been partly re- 
sponsible for the esophageal spasm. These conditions 
were divei'ticula of the distal portion of the esopha- 
gus, duodenal ulcer, duodenal diverticulum, chronic 
cholecystitis with cholelithiasis and a pelvic tumor. 
One patient had asthma, one had diabetes mellitus and 
one complained of sore gums secondary to dental 
e.xtraction. Objectively, morphine sulfate and amyl 
nitrite caused relaxation of the distal part of the 
esophagus and subjectively, certain patients were 
helped by the use of stramonium, and others by the 
use of papaverine. 

Two additional patients ivho showed evidence of 
diffuse spasm of the distal portion of the esophagus 
were seen at the clinic during the same period in 
which the aforementioned cases were observed. Both 
of these patients came because of serious organic 
heart disease. One man had had repeated coronary 
occlusions and had severe hypertension. He stated 
that cold liquids caused dysphagia and regurgitation. 


A second man had severe coronary disease and heart 
block. 

Many highly nervous individuals were seen who 
complained of transient dysphagia but whose entire 
examination, including roentgenoscopic examination 
of the esophagus, gave negative results. These cases 
were not included in the series. 

SUMMARY 

It is the purpose of this paper to call attention to a 
group of cases of esophageal occlusion in the distal 
portion due to diffuse spasm. A brief review of the 
facts and controversial points concerning the anatomic 
and physiologic characteristics of the esophagus is 
presented. It is of interest to note that spasm of the 
distal portion of the esophagus can be produced ex- 
perimentally by the stimulation of various neiwes. 
Spasm has been observed clinically secondary to 
organic lesions of the esophagus, stomach, gall bladder 
and biliary tract and in cases of organic heart disease. 
Spasm of the distal part of the esophagus occurs 
among certain neiwous individuals when they are 
placed under emotional strain. 

Diffuse spasm of the distal half of the esophagus is 
a condition which is usually characterized by dys- 
phagia and pain. The condition may go on to complete 
esophageal obstruction. The pain may resemble that 
caused by disease of the stomach or of the gall bladder 
or by organic heart disease and for these reasons an 
incorrect diagnosis may be made and, thus, treatment 
may be directed toward a condition which does not 
exist. Pain at times is very severe and is usually situ- 
ated in the lower retrosternal region but may extend 
to the epigasti-ium, to the back, into the neck or ears 
or to the angle of the jaw. 

The roentgenoscopic examination is very important 
in this condition. Three main pictures have been de- 
scribed; (1) diffuse irregular spasm, (2) multiple 
spastic segments and (3) diffuse narrowing of the 
distal half of the esophagus. This is definitely differ- 
ent from that of cardiospasm. Esophagoscopic e.xami- 
nation shows evidence of spasm in the distal half of 
the esophagus. 

Satisfactory treatment for this condition has not 
been evolved as yet. It is important that fatigue, 
nervous strain, anxiety and emotional upsets be 
avoided, for they almost invariably precipitate an ex- 
acerbation of symptoms. Most of the individuals who 
suffer from this condition are tense and nervous. 
Esophagoscopy and dilation of the esophagus by 
means of sounds and the hydrostatic dilator may give 
partial relief but the results of dilating the spastic 
esophagus are in no respect so striking or so satis- 
factory as they are in cases of cardiospasm. 

A method for studying esophageal contractions and 
the effect of various drugs on the distal portion of the 
esophagus has been described. Objectively a decrease 
of tone and of contractions was observed after inhala- 
tion of amyl nitrite. The effect was great but transi- 
tory. This effect has been observed through the 
esophagoscope in cases of diffuse spasm of the distal 
portion of the esophagus. Moi-phine sulfate intra- 
venously caused rather severe, prolonged rela.xation of 
the distal portion of the esophagus. The adminis- 
tration of atropine sulfate gave conflicting results. 

Seventeen cases of diffuse spasm of the lower 
portion of the esophagus were studied. Possible 
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primary causative conditions are listed and include 
traction diverticula of the distal portion of the esopha- 
gus, duodenal ulcer, diverticulum of the duodenum, 
gall bladder disease and organic heart disease. Sub- 
jective improvement was observed after esophagoseopy 
and esophageal dilation as well as after the use of 
certain drugs such as stramonium and papaverine. 

CONCLUSIONS 

1. Diifuse spasm of the distal portion of the 
esophagus is a condition which as yet is not clearly 
understood. 

2. Roentgenoscopic findings associated with this 
condition are very definite. 

3. It is possible for intra-abdominal and intra- 
thoracic pathologic conditions to cause refle.'c spasm in 
the distal portion of the esophagus. 


4. It is possible for emotion to precipitate spasm 
of the distal portion of the esophagus in certain 
nervous individuals. . 

5. An entirely satisfactory treatment for diffuse 
spasm of the esophagus is lacking as yet. Partial re- 
lief of symptoms can be secured in some cases by 
means of esophageal dilation. 

G. Amyl nitrite and morphine sulfate cause re- 
laxation in the distal portion of the esophagus in ob- 
jective studie.s. The action of atropine on the esopha- 
gus is not conclusive. 

7. Subjectively some individuals received relief of 
symptoms after the administration of stramonium and 
papaverine hydrochloride, 

8. Need for further study of this condition is evi- 
dent in order that we may have a fuller concept as to 
its cause and management. 
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The Problem of Gastric Hyperacidity"^^ 

Bv 

A. L. BLOOMFIELD, M.D. 

SAN FRANCISCO. CALIFORNIA 


T he term hyperacidity has been used to designate 
(1) highly acid gastric juice, (2) a very free flow 
of gastric juice, usually of high acidity, and (3) .a 
group of clinical symptoms, namely, fulness, distress 
and burning in the epigastrium, at times associ.ntcd 
with the regurgitation of "acid” material. It is often 
stated or implied that the very sour storaacli secretion 
is responsible for the symptoms. We wish briefly to 
criticize the above concept, but to point out that path- 
ological hypei'acidity does in fact occur under special 
conditions. 

Confusion in the subject goes back for many years; 
indeed, ever since it has been known that the stomach 
produces acid alleged disorders of secretion have been 
related to unpleasant sj'mptoms. But most of these 
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views were based on inadequate or erroneous data. 
Hilton Fagge, in 188G, representing the best English 
practice of tlie time, was apparently unfamiliar with 
actual measurements of gastric secretion but ho refers 
to "anotlior form of gastric pain” whicli "begins two 
to four hours after a meal and lasts for several hours. 
Tins writer tliouglit that its seat was in the duo- 
denum. But Sir Thomas Watson points out that one 
can generally remove it by giving an alkali. . . Ho 
tlierofore supposes tliat it is duo to the continued se- 
cretion of gastric, juice after the food has passed 
through the pylorus” (I). By 1894 William Pepper 
in America was familiar with clinical methods of 
measuring gastric secretion and, following tlic German 
writers, especially Leuhe, was inclined to relate sjunp- 
toms to variations of the stomacli juices. As regards 
"nervous dyspepsia” for e.xample he found that "in 
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the form which is combined with hyperacidity there 
is a burning:, gnawing pain in the stomach, thirst and 
sometimes sour eructations, and even vomiting of acid 
liquid” (2). There was no doubt in his mind that 
symptoms were due to excessive acidity “for, although 
the prime factor is, of course, a neurosis, the actual 
cause of the pain is the local irritation of the terminal 
filaments of the pneumogastric nerves in the stomach 
fay the acid.” It is of interest that despite these views 
Pepper does not mention alkali as a method of treat- 
ment but advises arsenic, nitrate of silver, valerianate 
of zinc, cocaine, Hoffman’s anodyne, hydrocyanic acid 
and chloroform. “The local application of the galvanic 
current has proved valuable even in obstinate cases.” 
Coming on to 1914 the situation is not clarified by the 
information given in Emerson’s Text Book on Clinical 
Diagnosis. The old error of setting up rigid limits of 
normality is maintained when it is stated that “one 
hour after the Ewald breakfast the total acidity 
averages nomally 40 to 60 per cent, or 0.15 to 0.22 per 
cent HCl; over 0.25 per cent means hyperacidity” 
(3) . If one applies this concept literally a person with 
total acidity of 60 wmuld be normal, one with total 
acidity of 61 would have hyperacidity, an abnormal 
state; and the w'hole subject is clearly reduced to ab- 
surdity, By 1930 doubt was being cast on the older 
views but McCrae in Osier’s Practice still felt that 
there are "some symptoms apparently associated with 
hyperacidity. . . There is a sense of weight and 
pressure, with burning in the epigastrium, commonly 
associated with acid eructations” (4). 

The few examples which have been given above to 
illustrate the confused state of the subject could be 
multiplied indefinitely; suffice it to say that even at 
the present time physicians frequently speak of 
the syndrome of epigastric distress and burning as 
“hyperacidity” just as they refer to concentrations of 
gastric acid above certain arbitrary values as hyper- 
acidity. It is evident, then, that certain data are 
necessaiy to clarify the question; first the full range 
of secretion in normal people, both as to acidity and 
quantity, must be established; and secondly, it must 
be determined whether the alleged symptoms of 
“hyperacidity” are directly related to the degree of 
acid of the gastric juice. 

Polland and Bloomfield in 1931 (5) using a standard 
histamine test measured the gastric secretion of people 
who had no evidence of stomach disorder and found 
that the total acidity varied from 30 to 150. It may be 
recalled that the latter figure approaches the upper 
limit of acidity which the stomach is capable of at- 
taining, pure acid gasti’ic juice, according to physi- 
ological studies, having a concentration of 0.170 N 
(6). It is true that the majority of the people in our 
normal series had a total acidity in the vicinity of 110 
to 120, but exceptions were frequent at both ends 
of the distribution curve. Studying the quantity of 
gastric secretion in the same group it was found that 
the highest ten-minute output after histamine stimu- 
lation varied from 8 cc. to 70 cc. even though one-half 
of the determinations fell within the limits of 21 to 
35 cc. Polland in 1933 (7) elaborated the above ob- 
servations and was able to report on histamine tests in 
654 normal people. These studies were adequate for 
the setting up of definitive standards and fully con- 
firmed the previous smaller series. 

Polland’s series of normal people W'as supplemented 
by histamine tests on 166 patients with peptic ulcer. 


Although it is notable that the most acid and profuse 
gastric secretion encountered in the clinic is found in 
patients with peptic ulcer, in no case were the limits 
established for normals ti-an.sgressed. It is clear then 
that inasmuch as the entire possible range of gastric 
acidity is found in normal people, one may speak of 
relatively high or low acidity in relation to the fre- 
quencies revealed by the distribution curve, but kypej- 
acidity is an inaccurate and misleading term, implying 
as it does disease or at least a .state of pathological 
physiology. _ . 

Such are the facts when gastric secretion is explored 
with the powerful stimulus of hi.stamine. It seemed 
possible, however, that under other conditions true 
“hyperacidity” might be demonstrated and this was 
actually the case when spontaneous or basal gastric 
secretion was investigated. Basal secretion, briefly, is 
measured by aspiration of gastric juice in subjects at 
rest under basal fasting conditions as if prepared for 
a metabolism test. The total juice is collected over 
successive ten-minute periods for an hour or more 
until a steady level of secretion is reached. For further 
details the paper of Polland and Bloomfield (8) may 
be consulted; suffice it to say that such basal secretion 
reflects the spontaneous influence of autonomic neiwc-s 
as well as possible intrinsic or humoral secretory 
.stimuli and is to be distinguished from juice.s pro- 
duced by histamine or food stimulation. Detailed 
studies of basal secretion will bo published elso^vhere, 
but in the present connection it need only be empha- 
sized that as with histamine juice a wide range of 
acidity is encountered although the values, on the 
whole, are of course lower than after histamine. In 
some 75 people without evidence of organic disease of 
the stomach the basal total acidity varied from a few 
degrees up to 97. One patient with Raynaud’s disease 
had a value of 111 and two patients with “indigestion” 
but no abnormal X-ray findings, had acidities of 110 
and 117. As far as our present experience goes one 
may, therefore, place the upper limit of basal total 
acidity at approximately 100; it is certainly not over 
120. Turning, however, to patients with proven organic 
disease of the stomach, notably duodenal ulcer, basal 
total aciditj- as high as 140 was encountered. Indeed 
among a consecutive series of 26 cases of duodenal 
ulcer basal acidity of over 100 was found in 14 and 
acidity of over 120 in 8. Basal or spontaneous gastric 
secretion may then exhibit a truly pathological degree 
of hjTievacidity, that is to say a higher acid than is 
ever met with in normal people under the same con- 
ditions of testing. (See Chart 1). The vohmc of basal 
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gastric secretion showed similar interesting relations. 
The output per ten-minute pei-iod in the normals 
rarely exceeded 15 cc., w'hereas among those just 
mentioned wdth hyperacidity there were three who 
secreted 30 cc. or more and eight with ten-minute 
volumes of over 20 cc. lITiile the highest levels of 
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acid and volume do not always coincide in the same 
individual the tendency to a coincidence of hyper- 
secretion and hyperacidity is striking. 

The pathological hyperacidity and hyper.sccretion 
described above was not necessarily associated with 
any symptoms and this brings us to a discussion of 
the second aspect of the problem. Are there any 
specific symptoms directly due to highly acid ga.stric 
secretion? Is the clinical syndrome loosely spoken of 
as hyperacidity in fact due to a disorder of secretion? 

It may be said in advance that a good many phy- 
sicians simply assume that a “burning" sensation in 
the epigastrium is duo to acid. Acid burns, hence a 
burning feeling is caused by acid. That this assump- 
tion is, however, not necessarily true is shown by very 
simple experiments. If a small balloon is placed in 
the esophagus and inflated an unpleasant sensation 
results. Although all possibility of participation of 
acid in the genesis of this sensation is eliminated, 
complaint of a burning feeling is frequently made by 
the patient. In our series (0) of inflation experiments 
such statements ns "a deep burning,” “a prickly pear 
down there,” “finger nail against a hot stove,” “sharp 
burning,” or “burning, gnawing pain” were mentioned 
by the subjects. Similarily, inflation of the stomach 
produced such complaints as “burning sickish feeling 
as when he overeats,” and with duodenal inflation “a 
hot sticking pain,” "a burning cramp,” etc., were 
mentioned. Furthermore, inflation of stomach or duo- 
denum in patients with indigestion often reproduced 
their spontaneous discomfort. It is clear, then, that 
the assumption that burning sensations are due to 
burning by acid is unwarranted. Further clinical evi- 
dence is the occurrence of “burning” indigestion in 
some people with complete gastric anacidity. Con- 
versely, as we have pointed out above, it is common to 
have high levels of gastric acidity without any clinical 
sjTnptoms at all. The relief of “burning” by soda has 
been emphasized as proof of symptoms being due to 
acid, but as we have shown elsewhere (10) such relief 


can not be explained by simple neutralization of acid, 
but it is necessary to assume an alteration of stomach 
tonus as a result of liberation of gas in the stomach. 
Finally it must be recalled that indigestion is often 
relieved by relaxing strain, correcting faulty eating 
habits and by other measures which produce no alter- 
ation of gastric acidity. In brief, all the evidence indi- 
cates that symptoms of so-called hyperacidity are due 
not to acid but to abnormal states of spasm or tension 
of the stomach or duodenum. 

It is of course true that many people with indi- 
gestion have high gastric acidity and vice versa. Th-at 
these two phenomena — hypertonus and hypersecretion 
— are both the common eflects of a certain type of 
autonomic nen’ous system rather than one the cause 
of the other seems to us self-evident, just as glyco- 
.suria and acidosis are the common effects of a dis- 
order of metabolism, neither being the cause of the 
other. 

SUMMARY 

It may ho concluded that the clinical syndrome of 
so-called “hyperacidity” is spurious in so far as there 
is no evidence that acid plays a direct part in pro- 
ducing the .symptoms. As a clinical designation the 
term hyperacidity should be abandoned as inaccurate 
and above all misleading, since the symptoms are 
generated by motor and not b.v secretory disturbances. 

Certain people, usually with duodenal ulcer, secrete 
under basal conditions a larger volume of gastric 
juice of higher acidity than is ever attained in normal 
asymptomatic individuals. These excessive degrees of 
acidity may be correctly designated ‘fii.vperacidity” 
but this is a purely physiological (laboratory) diag- 
nosis without definite clinical implications. Hyper- 
acidity is only revealed when spontaneous (basal) 
gastric secretion is studied, since powerful stimuli 
such as histamine stimulate ns high degrees of acidity 
in .some normal people ns are ever encountered in 
disease. 
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The Effect of Pregnancy and of Antultrin-S on Cinchophen Ulcers in Dogs’ 


BV 

AARON A. FARBMAN, M.D., DAVID J. SANDIVEISS, M.D. 

and 

HARRY C. SALTZSTEIN, M.D. 

DETROIT. MICHIGAN 


E lsewhere (l) we have noted that pregnancy 
has a beneficial effect on the symptoms of peptic 
ulcer in women. Experimentally, we have found that 
daily subcutaneous injections of Antuitrin-S (which 

' ■ ^From Wayne yniversity, CoIIckc of Medicine, nnd Harper Hospital 
Surgical Laboratory. Aided by a grant from the Mendclson Fund. 
SubmIttM June 26, 1939. 


is obtained from the urine of jiregnant women) has a 
beneficial effect on lilann-Williamson ulcers in dogs 
(2). We tried to determine whether the Jlann-Wil- 
liamson operation when performed on pregnant dogs 
would pi-oduce a lesser percentage of ulcers tlian when 
this operation was performed on normal non-pregnant 



FARBMAN, SANDWEISS and SALTZSTEIN — CiNCHOPHEN ULCERS IN DOGS 


703 


animals. However, in our hands, all the pregnant 
animals aborted soon after this operation, which is, 
at best, rather a major one. 

In searching for another type of experimental ulcer 
to test the supposed beneficial effect of pregnancy on 
ulcer, it occurred to us to use the one produced by 
cinchophen. In man, cinchophen in toxic doses pro- 
duces liver damage and jaundice. In dogs, there is 
produced a toxic gastritis followed by multiple 
erosions, and then a few large penetrating ulcers on 
the lesser curvature. The animal invariably dies of 
hemorrhage or perforation unless the giving of the 
drug is stopped (3-8). Although the ulcer produced 
by cinchophen resembles human peptic ulcer, it is 
caused by a toxic gastritis, it is more frequent in the 
stomach than in the duodenum, and it heals as soon 
as the use of the drug is stopped. 

METHOD 

The cinchophen was made into a starch paste (20 
gm. cinchophen, 40 gm. starch and 2000 cc. water) and 
a sufficient quantity of this mixture was given to each 
dog (mixed with food or via stomach tube once daily) 
to represent a dose of 100 mgm. per kilo of body 
weight. Thirty-four healthy dogs were used. Nineteen 
non-pregnant dogs served as controls and were given 
the above dose of cinchophen. Nine non-pregnant dogs 
were given subcutaneous injections of 1 to 5 cc. of 
Antuitrin-S daily in addition to the standard daily 
dose of cinchophen. The remaining 6 dogs were 
pregnant. They were given the above standard daily 
dose of cinchophen. 

RESULTS 

I. Ulcer incidence. 

1. IP control non-pregnant dogs fed with cincho- 
phen. 

8 died of ulcer, 7 of perforation (longest 
survival time 88 days, shortest 38 days, 
average 58 days). 

11 were sacrificed after an average period 
of 85 days (longest 134 days, shortest 47 
days). All of these had typical ulcers. 

2. Nine non-pregnant dogs fed with cinchophen 
and injected daily with Antuitrin-S. 

Five died of ulcer, two of perforation 
(longest survival time 90 days, shortest 30 
days, average 67 days). 

Four were sacrificed (one at 62 days, and 3 
at 101 days). All of these dogs had typical 
ulcers. 

3. Six pregnant dogs fed with cinchophen. 

Four were sacrificed immediately after par- 
turition. One was sacrificed 80 days after 
parturition and another died 95 days after 
parturition. All had typical ulcers. 


The ulcers, usually located on the lesser curvature, 
were the tj-pical large lesions, which have been de- 
scribed by others (3-8). 

Microscopically, some of the control ulcers showed 
considerable fibroblastic proliferation but no epitheli- 
alization at the edges. Three of the pregnant dog 
ulcers'and two of the Antuitrin-S dog ulcers show’ed, 
in addition to the fibroblastic proliferation, the be- 
ginning of epithelialization at the edges of the ulcers. 
We interpreted this as slight evidences of an attempt 
at healing. 

II. In the e.xperiments of Reid and Ivy (5) all the 
dogs fed on cinchophen died with gastro-duodenal 
ulcers w'ithin an average of 22.4 days (shortest sur- 
vival time 7 days, longest 59 days). Our dogs lived 
2 to 3 times longer. Ivy used Abbott's cinchophen. 
We used hlerck’s cinchophen. 

Bringing this to Dr. Ivy’s attention, . and in an 
attempt to find the differences in the effectiveness 
of the two brands of cinchophen. Ivy (9) te.sted 
them for phenylquinoline. The older cinchophen sup- 
plied by Abbott and used b.v Reid and I\y was light 
brown in color, gave a positive test for phenyl- 
quinoline and contained a second unknown impurity. 
The “newer” cinchophen, a white powder supplied by 
Abbott, like Merck’s cinchophen also a white powder, 
gave a negative test. 

With regards to klerck’s cinchophen, Robertson (10) 
of Merck and Company states: "It is improbable that 
cinchophen (klerck) contains any uncombined phenyl- 
quinoline. The preparation confoi'ms with the N. F. 
requirements which state that it should not contain 
less than 99.5(o cinchophen and that the melting point 
shall be between 213 and 216 centigrade. Both of 
these requirements would insure the absence of any 
demonstrable quantities of combined phenylquinoline." 

Therefore the admixture of a small quantity of 
phenylquinoline, or the unknown impurity, might be 
responsible for the increased effectiveness of the Reid 
and Ivy series compared to ours. 

CONCLUSIONS 

1. Pregnancy and injections of Antuitrin-S had 
only slight effect on cinchophen ulcers in dogs. 

2. There was a definite difference in the rapidity 
with which ulcers were produced by two different 
commercial preparations of cinchophen. This may be 
due to a small admixture of phenylquinoline or the 
presence of the unknown impurity in one product and 
its absence in the other. 

3. Mann-Williamson ulcers and cinchophen ulcers 
respond differently under treatment with Antuitrin-S. 

Note: The authors are indebted to Dr. Donald Beaver, 
pathologist, for the gross and microscopic examinations 
of the specimens obtained at autopsy, Mr. Harold M. 
Padolsky assisted in this work. 
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The Calcium Content of Gastric Juice"' 


By 

JOSEPH B. KIESNEE, M.D. 
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INTEODUCTION 

R elatively scant attention has been paid to the 
calcium content of gastric juice although the 
chemical composition of this fluid has been studied in 
detail. Rosemann (1) found that canine gastric juice, 
obtained after sbam feeding, contained from 0.07 to 
0.22 mg. per cent of calcium. Gamble and Mclver (2) 
reported values ranging from 4.1 to 10.6 mg. per cent 
in the gastric juice of the cat (Heidenhain pouch se- 
cretion). Rudd (3) obtained values in man, varjdng 
between 4.1 to 8.6 mg. per cent. Rudd found that the 
calcium before histamine stimulation, in four cases, 
was between 3.08 and 6.30 mg. per cent, whereas after 
histamine, the figures ranged from 2.03 to 6.10 mg. 
per cent. Calcium was apparently present in smaller 
amounts in the very acid secretion following his- 
tamine, increasing in amount as the acidity fell. Klerks 
(4) found that the average calcium in the fasting 
gastric juice of 31 native patients (Java) was 4.4 mg. 
per cent, in 33 Chinese, 3.4 mg. per cent, and in 32 
native students and servants, 3.6 mg. per cent. 

Our interest in this subject was stimulated, during 
the course of electrolyte balance studies, by the re- 
sults in five patients in which calcium content of the 
gastric juice was approximately one-half the serum 
calcium (Table IV). This finding suggested the possi- 
bility that only the diffusible fraction appeared in the 
gastric contents. To investigate this problem further, 
the calcium content and hydrogen ion concentration of 
the gastric juice was determined in a series of 70 
patients and five dogs. 

METHODS 

The gastric juice in five cases was obtained after 
Ewald test meal, and in sixty-five patients, after the 
injection of histamine (0.5 mg.). Many of the cases 
comprising this study were patients with healing or 
healed duodenal ulcer. Some of these patients were 
treated with calcium carbonate in amounts up to 3-5 
grams daily. It is notable that the calcium in the 
gastric juice of these cases was no greater than in 
patients not receiving calcium carbonate. 

The individual samples for each patient were 
thoroughly mixed and centrifuged at a rate of 1800 
R.P.M. Ph determinations were made with the Beck- 
man Ph meter which has a claimed accuracy of 0.05 
Ph. The calcium was determined as follows: Two to 
four cc. quantities of the centrifuged gastric juice 
were pipetted into special 15 cc. centrifuge tubes, 
followed by the addition of 2 cc. of water and 1 cc. of 
saturated ammonium oxalate. The Ph was adjuste'd to 
approximately 4.60 using Brom cresol green as the 
indicator. After standing in the icebox overaight, 
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the samples were centi'ifuged and washed several 
times with dilute ammonia water. Two cc. of 5 per 
cent H2S04 were then added, and the calcium was 
titrated with 0.1 N Kmn04, freshly prepared, at 70” 
C. (5). All determinations were run in duplicate. 
Triple distilled water was used in preparing the so- 
lutions and washing the glassware. The serum calcium 
and phosphorus were determined in all patients at the 
time the gastric juice was obtained. The results were 


»■; 1' I r ! ■ ■■ ■ ■.. 

r? I i *J' 



GASTRIC JUiCECALCIon (mg /JOOCC; 

uniformly within normal limits and, therefore, are 
not recorded on the charts. 

RESULTS 

The results are tabulated according to the Ph range 
of the gastric juice. In gastric juice with a Ph range 
of 1.49 to 1.91 (Table I) the calcium varied from 1.04 
to 3.47 mg. per cent (average S.06 mg. per cent). In 
gastric juice with a Ph range of 2.00 to 2.94 (Table 
II), the calcium varied from 0.85 to 3.75 mg. per cent 
(average 2.12 mg. per cent). In gastric juice with a 
Ph range of 3.05, to 8.38 (Table III), the calcium 
varied from 2.40 to 7.00 (average 4.54 mg. per cent). 
There seems to be a fairly close correlation between 
the Ph and the calcium content of gastric juice in that 
the higher calcium and Ph values usually were ob- 
tained in the same gastric juice. This correlation is 
further demonstrated by plotting the average values 
of calcium and Ph against each other (“lines of re- 
gression”) as in Fig. 1. 
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In five samples of fasting gastric juice, the Ph 
ranged from 1.61 to 2 19, while the calcium varied 
from 3.80 to 6 60 mg. per cent (average 4 61 mg. per 
cent) (Table IV). In five samples of gastric j'uice ob- 
tained after Ewald test meal, the Ph ranged fiom 1.70 
to 4 49, while the calcium vaiied from 3.30 to 5 30 mg. 
per cent (average 4 18 mg. per cent) (Table IV). 


Table I 

Calcmm content of Inman gastric jutcc (Instanune) 
pH range between 1 and 2 


Patient 

30 Patients 

pH 

Gastric Juice 

Cl mr /lOO cc 
Gastnc Juice 

J. deW 

1 40 

1 40 

G B 

1 49 

1 01 

J P 

1 60 

1 40 

A 0 

1 50 

1 37 

C M 

1 50 

I 75 

B G 

1 50 

J 55 

J K 

1 50 

1 07 

J M 

1 51 

1 55 

G H 

1 61 

2 00 

E M 

1 51 

2 10 

K in 

I 52 

2 11 

0 B 

1 64 

1 30 

M O 

1 55 

1 75 

L W 

1 58 

3 47 

H S 

1 50 

1 50 

V A 

1 59 

4 30 

W N 

I 59 

1 70 

J S 

1 fO 

2 75 

J S 

1 00 

2 30 

J D 

1 00 

1 20 

R W 

1 60 

1 65 

J K 

! 01 

1 03 

D 0 

1 01 

2 10 

J W 

1 05 

1 60 

J I 

1 06 

2 50 

R P 

1 70 

2 20 

A 0 

1 70 

2 30 

R R 

1 71 

2 05 

P 

1 71 

1 55 

D W. 

1 73 

2 57 

C A 

1 

1 25 

H S 

I SS 

1 70 

J McC 

1 89 

1 65 

F M 

1 80 

2 97 

W K 

1 00 

1 50 

M T 

1 01 

2 50 


Table II 

Calcium content of human gastric juice (histamine) 
pH range behueen 2 and 3 


17 Patients 




pH 

Cn mr /lOO cc 

Patient 

Gastric Juice 

Gastric Juice 

B 

0 

2 on 

2 90 

A 

Z 

2 05 

1 85 

B 

K 

2 08 

1 72 

W 

S 

2 10 

2 05 

M 

T 

2 K 

2 45 

H 

I 

2 17 

2 15 

S 

2 

2 19 

3 75 

G 

M 

2 21 

2 35 

W 

B 

2 23 

3 30 

H 

B 

2 25 

2 50 

A 

T 

2 29 

1 40 

J 

M 

2 30 

1 70 

P 

B 

2 31 

1 55 

T 

W 

2 35 

1 51 

D 

M 

2 41 

0 85 

L 

Z 

2 8S 

2 GO 

H 

G 

2 94 

3 28 


These figures are in close agi cement Mith the icsuHs 
leported by Klerks. 

It will be noted that thoie is moie calcium in fast- 
ing and Ewald meal gastric j’uice than in histamine 
stimulated secretion Although the patients were in- 
structed to avoid swallow'ing saliva, the possibility .still 
remains that contamination with saliva accounted for 
the higher values To lule out the possibility that 
calcium was added via the test meal, the following ex- 
periment was performed. Eight arrowroot cookies and 
400 ce. of tap water (the usual meal) were thoroughly 
mixed, and two cc. aliquot samples were digested by 
boiling after the addition of concentrated nitric acid 
and ammonium persulfate. The saitiples were then di- 
luted to 100 cc. volumes and analyzed for calcium in 

Table III 


Calcium content of human gastric juice (histamine) 
pH range above S 


Patient 

12 Patients 

pH 

Gastnc Juice 

C~ mt, /lOO cc 
Gastric Juice 

I- A 

3 05 

4 00 

A N 

3 08 

4 05 

A R 

3 sr 

3 00 

H S 

3 45 

r 75 

W G 

7 80 

4 70 

n M 

5 02 

7 00 

M T 

6 10 

5 C5 

J M 

f 30 

7 00 

A W 

7 02 

2 40 

E U 

7 95 

5 25 

T B 

8 03 

5 80 

I F 

8 38 

4 25 


Table IV 

Calcium content of human gastric juice 

A Fuc Pntients (fnsttne specimen) 


Patient 

pH 

Gastric Juice 

1 Ca mr /lOO cc 

1 Ga.<»tric Juice 

O D 

1 ri 

5 65 

P C 

1 70 

5 70 

II C ! 

1 78 

r ro 

r s 

2 00 

7 so 

D Me 1 

2 19 

4 70 

B Tv 

kc Patients (E%\'il(l test 

meal) 

M D 

1 70 1 

3 40 

T S 

1 81 ; 

7 70 

C G 

1 Sf 

3 80 

F K 

1 01 

5 70 

F A 1 

4 49 

5 10 


Table V 

Calcium content of canine gastnc juice 

5 Dors 


Dog 

Tjpe of , 

Secretion 

pH ' 

Gastnc Juice 

Ca mg /IDO cc. 
Gastric Juice 

A 

(pregnant) 

Fasting 

2 04 

14 «0 



Fasting 

3 51 

13 CO 



Fastinr 

2 10 

13 50 




2 09 

11 07 

A 

(5 da>s after 1 
deli\ er> ) I 

Fasting 

2 50 

12 SO 

B 

Fundic pouch 

1 51 

1 40 

C 

Fundic pouch 

I 79 

1 10 

D 

Fundic pouch 

1 5S 

1 10 

F 

Fundic pouch 

1 39 

3 30 
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the manner previously outlined. Calcium was present 
in the Ewald test meal in negligible quantities. 

Except in those patients with achlorhydria, it seems 
apparent that histamine stimulation yields a gastric 
juice of low calcium content, an observation made also 
by Rudd. The exact mechanism of this phenomenon 
is not yet clear, although it is conceivable that the 
greater volume of secretion obtained with histamine 
could, by dilution, account for the difference. 

It is of interest to compare the results for human 
gastric juice ivith those obtained in the dog (Table 
V). The calcium in the fasting juice of dog A 
(pregnant) varied from 13.5 to 14.8 mg. per cent; 
following histamine stimulation (0.20 mg.), the value 
dropped to 11.07 mg. per cent, while after delivery, 
the fasting juice contained 12.8 mg. per cent of 
calcium. These results were considerabb' higher than 
those obtained in man. It should be noted, however, 
that contamination of the gastric juice with saliva oc- 
curred despite all attempts at its prevention. Accord- 
ingly, the calcium content of fundic pouch secretion 
was determined in four dogs. The values, 1.10, 1.10, 
1.40 and 3.30 mg. per cent (Table V) approach more 
closely the results in man. It is impossible to state at 
this time whether or- not the difference between dog 
A and dogs B, C. D and E, actually represents a 
significant variation in the gastric juice calcium of 
pregnant and non-pregnant dogs. 


SUMMARY AND CONCLUSIONS 

1. The calcium content of gastric juice with a Ph 
between 1.49 and 1.91 averaged 2.06 mg. per cent (36 
patients). The calcium content of gasti'ic juice with a 
Ph between 2 and 2.94 averaged 2.12 mg. per cent 
(17 patients). The calcium content of gastric juice 
with a Ph between 3.05 and 8.38 averaged 4.54 mg. 
per cent (12 patients). 

2. Ewald test meal and fasting gastric juice con- 
tains more calcium than histamine stimulated se- 
cretion. 

3. The gastric juice calcium in one pregnant dog 
was considerably higher than in man, while the 
calcium content of fundic pouch juice in four dogs was 
comparable to that in human ‘gastric juice. 

4. The calcium in human gastric juice, in these 
studies, was fairly well correlated with the Ph; usually 
the higher the Ph values, the higher was the amount 
of calcium. 

5. The practical significance of these observations 
requires further study. 
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The Effect Upon Gastric Secretion of Introducing Dilute Hydrochloric Acid 

Into the Duodenum 

A Study of Normal Humans and Duodenal Ulcer Patients* 


By 

R. E. STEVENS, M.D., H. L. SEGAL, M.D. 
and 

W. J. MERLE SCOTT, M.D. 

ROCHESTER. NEW YORK 


T he therapeutics of duodenal ulcers has long been 
concerned with attempts to reduce the aciditj' of 
gastric contents. Usually prescribed for the ulcer 
patient are frequent feedings and alkaline substances 
which tend to neutralize acid. Another way to achieve 
the same end would be to lessen, in some manner, the 
stomach’s rate of secretion. As yet no such procedure 
has become available for practical, clinical application. 
The e.xpei-iments herewith reported constitute part of 
a search for just such a procedure. 

The indications are that the stomach of an ulcer 
patient in the fasting state secretes considerably more 
gastric juice than is produced in a normal person. 
tVinkelstein (1) has shown that the nocturnal gastric 
secretion of patients having duodenal ulcer is defi- 
nitely higher in acid concentration and greater in 
volume than is that of normal subjects. Consideration 
of why this is so leads one into the physiology of 
gastric secretion in general, and, more particularly. 

From the L.->bonitoty of Ejcperimcntal Sursery nnd the Dorartincnts of 
Medicine and Sun:er>’. 

University of Rochester School of Jledicine and Dentistry. 

Aided by a Grant from the Belle Michaels Fand. 
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into tvhat the factors are which teminate the usual 
post-cibal period of active, gastric secretion. Reports 
by Webster and Day (2), Gray and Ivy (3), Kosaka 
and Lim (4), Wilhelmj (5), Griffiths (6) and others 
show evidence of an active suppression of secretion in 
animals and in man following the post-cibal activity. 
Some (3) expain this as due to the action of a chalone 
called “Enterogastrone,” formed in the duodenum; 
others (6) believe that it is the result of factors acting 
intragastrically. In any event, it appears likely that 
the HCl of gastric juice plays a role in effecting this 
suppression. Webster and Day (2) , using dogs, showed 
that introduction of dilute HCl directly into the duo- 
denum causes a significant suppression of gastric se- 
cretion. Griffiths (6) claims to have demonstrated a 
similar effect in humans. 

Such obseiwations allow one to postulate as a hypo- 
thesis that duodenal ulcers or the lack of healing may 
be partly the result of a deficiency state. It is possible 
that patients having duodenal ulcers may lack some 
important bit of the mechanism causing suppression 
of gastric secretion; their stomachs, therefore, con- 
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tinue to secrete juice so that the total volume exceeds 
normal amounts. During the day, the e.xcess acid may 
be masked by the diluting and neutralizing effects of 
frequent, small feedings. At night, however, feedings 
are omitted, and the acid gastric juice passes on into 
the duodenum relatively undiluted. As a test of this 
theory of deficiency, it is important to attempt to 
isolate and to define the missing factor. It might thus 
be possible to supply this factor to the patient having 
duodenal ulceration, cause his stomach to secrete in a 
more nearly normal fashion, and thereby eliminate a 
factor of chronic irritation of the ulcer, i.e., e.xcessive 
quantities of acid. 

We commenced these experiments with two main 
objectives ; 

(a) To determine the importance of HCl in the 
process of suppression of gastric secretion. 

(b) Td determine whether there is. a difference 
between the gastric secretory cuiwes of duodenal ulcer 
patients and those of normal subjects, after the intro- 
duction of HCl directly into the duodenum. 

METHODS 

Experiments on Humans Only 

Subjects included eight healthy, male medical 
students, all free from signs and complaints of gastro- 
intestinal disease, and three male patients having 
symptoms and X-ray evidence of duodenal ulcer in a 
state of acute or subacute activity. 

Preliminary Conditions 

Each subject started every experiment in the fast- 
ing condition, having had no food for twelve hours or 
more, and no water for at least two hours. 

General Procedure 

The subject swallowed a tube into his stomach, 
which was then emptied of its contents. Usually, im- 
mediately thereafter, the “basal secretion” was de- 
termined for a period of fifteen minutes. The lower 
end of the tube was then passed on into the duodenum, 
its position being checked by fluoroscopy. This was 
the procedure in each case, regardless of whether or 
not fluid was to be run into the duodenum, since it es- 
tablished a common mechanical background for each 
experiment. In every instance, when the lower end of 
the tube had served its purpose in the duodenum, it 
was pulled back into the stomach and was left there 
until the experiment ended. 

The Stomach Tube Used 

A single tube, Jutte duodenal type, was used in most 
of the experiments. 

It was originally planned to use two tubes, one ex- 
tending into the duodenum and the other ending in 
the stomach. Very soon we discovered the irapracti- 
cality of this, since it permits the stomach to empty 
too rapidly and facilitates regurgitation of duodenal 
contents to dilute the gastric contents. 

Method of Recovering Gastric Juice 

In a few of the earlier trials, the stomach contents 
were obtained by aspirating periodically with a 
syringe. Later, constant suction was used, collections 


being made at the end of every fifteen minutes. Most 
of the saliva was excluded by having the subject ex- 
pectorate as soon as appreciable amounts had collected 
in his mouth. 

Test Meal 

The standard test meal used throughout was 300 cc. 
of a 2% aqueous solution of Liebig’s extract, contain- 
ing 15 mgms. per liter of phenol red (prepared ac- 
cording to Wilhelmj’s directions) (8). Use of this 
preparation seemed justified on the basis of its being 
a physiological stimulant as well as its being the only 
test meal to account for the quantitative factors of 
dilution of the gastric contents. 

Analysis of the Gastric Samples 

The volume of each sample was recorded, but has 
not been charted unless it represents the approximate 
volume of gastric juice. (Some samples containing 
gastric juice and test meal were not analyzed for 
volume of gastric juice alone). 

The total acidity of each sample was determined, 
corrections for dilution being made where necessai-y 
according to directions by Wilhelmj. Titrations were 
done with 0.05 NaOH, using phenolphthalein as the 
indicator. Figures obtained by titration were then 
translated into terms of clinical units of HCl. 

Variatiems of the Experiment 

The one feature common to all of the experiments 
other than the “normal” or “control” runs was the 
Introduction of HCl in some form into the duodenum. 
In some instances 0A% HCl alone was used, in others 
gastric juice (which contains HCl) was used. 

There are four main groups of the experiment. 

(1) Normal Subject — 0A% HCl introduced into 
the duodenum. 

(2) Normal Subject — Gastric juice introduced into 
the duodenum. (Gastric juice obtained from a person 
other than the subject himself). (Exogenous gastric 
juice) . 

(3) Normal Subject — Gastric juice introduced into 
the duodenum. (Gastric juice previously obtained from 
the subject himself). (Autogenous gastric juice). 

(4) Duodenal Ulcer Patient — 0.4% HCl introduced 
into the duodenum. 

The relation of time of the intraduodenal infusion 
to giving of the test meal was altered from one ex- 
periment to the next. Thus, in one instance, half an 
hour elapsed between the intraduodenal infusion and 
giving the test meal. In another, the infusion was 
allowed to run through the entire length of the ex- 
periment. These variations are noted in the charts 
which follow. 

RESULTS 

Explanation of Graphs 

All solid black columns represent the volume of a 
specimen expressed in cubic centimeters. 

The blank and figured columns represent total 
acidity expressed in terms of clinical units of HCl. 
On all of the graphs. Key No. 1 designating the blank 
columns refers to results obtained when the subject 
was given the test meal alone; these columns, there- 
fore, represent the “normal” or “control” figures for 
a basis of comparison. 
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GROUP ONE 


□-KEY No I 
0-KEY No. 2 
3-KEY No. 3 


@-KEY No.4 
@-KEY No. 5 


□-KEY No. 6 



Group I 

Gastric Secretory Kesponse in Normal Human Beings 
to Liebig E.xtract Test Meal: 

(a) Using test meal alone, (Key No. 1) 

(b) Using test meal accompanying and foliowing 
the introduction of 0.4% HCl into the duodenum, 
(Ke.vs No. 2, 3, 4, 5 and G) 

H.K. 

Key No. 2. These columns represent figures obtained 
when the test meal was given immediately .following 
completion of yi hour drip of 0.4% HCl (Vol. 125 cc.) 
into the duodenum. 

Key No. 3. These columns represent figures obtained 
when the test meal was given yi hour after completion 
of an intraduodenal infusion. (120 cc. of 0.4% HCl 
were dripped into the duodenum over a period of 25 
minutes). 
ilLP. 

Key No. 4. These columns represent figures obtained 
when a drip of 0.4% HCl was continued throughout 
the period of experiment, (Two tubes were used). 
Rate of flow was 30 drops per minute. 

M.P. 

Key No. 5. These columns represent figures obtained 
when the test meal was given immediately following 
completion of an intraduodenal infusion. (140 cc. of 
0.4% HCl were dripped into the duodenum over a 
period of 30 minutes). 


L.H. 

Key No. G. These columns represent the figures ob- 
tained when the test meal was given 5 minutes after 
completion of an intraduodenal infusion. (125 cc. of 
0.4% HCl were run into the duodenum over a period 
of 5 minutes). 

Group II 

Gastric Secretoiy Response in Normal Human Beings 

to Liebig Extract Test Meal : 

(a) Using the test meal alone. (Key No. 1) 

(b) Using the test meal after the introduction of 
gastric juice into the duodenum. (Gastric juice used 
for the intraduodenal infusion was exogenous, i.e., was 
obtained from a person other than the subject). Keys 
No. 2, 3, 4 and 6) 

Explanation of Graph 

In all of the e.xperiments represented by this graph, 
except for control runs, the test meal was given im- 
mediately following completion of an intraduodenal 
infusion of gastric juice. The keys indicate the source 
of this gastric juice and the time involved in giving 
the infusion. 

Gastric juice used for the infusion was obtained . 
from a normal subject by using the Liebig extract test 
meal as a stimulant. Collections were made as usual 
every 16 minutes. The first four samples were pooled 
to form the substance of the infusion. Volume and 
total acidity of the pooled gastric juice were determ- 
ined in each instance. 
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The two subjects required for each of these experi- 
ments %vere both present at each trial run ; thus there 
was a minimal delay between obtaining the gastric 
juice from one subject and infusing it into the duo- 
denum of the other. 

C. S. 

Key No. 2. 55 cc. of gastric juice obtained from the 
subject J.D. were infused by gravity over a period of 
5 minutes. 

J.D. 

Key No. 3. 50 cc. of gastric juice obtained from the 
subject C.S. were infused by gravity over a period of 
15 minutes. 

E.M. 

Key No. Jf. 33 cc. of gastric juice obtained from the 
subject D.F. were infused by gravity over a period of 
10 minutes. 

D. F. 

Key No. 5. 28 cc. of gasti’ic juice obtained from the 
subject E.M. were infused by gravity over a period of 
15 minutes. 

Grotip III 

Gastric Secretory Response in Normal Human Beings 
to Liebig E.xtract Test Meal: 

(a) Using the test meal alone. (Key No. 1) 

(b) Using the test meal after the introduction of 
autogenous gastric juice, i.e., previously obtained from 
the same subject, into his duodenum. (Keys No. 2, 3 
and 4) 

These experiments were performed with the idea in 
mind that some factor or factors other than the HCl 


of gastric juice might be responsible for the apparent 
inhibition of gastric secretion resulting from the inter- 
action of gastric juice and duodenal mucosa; further- 
more, that these factors might be specific, i.e., a 
subject showing no inhibition when gastric juice ob- 
tained from another person is introduced into his duo- 
denum might show this inhibition when his own 
gastric juice is so employed. 

A “normal” or “control” e.xperiment was run on the 
subject. The first four specimens collected after giving 
the test meal were pooled, and determinations of 
volume and total acidity were made. This pooled 
gastric juice was then placed in an ice box for use as 
the substance of an intraduodenal infusion on the 
following day. Specimens were not used when more 
than 24 hours old. 

Explanation of Graph 

In each of the e.xperiments of this group other than 
the normal runs the test meal was given immediately 
following completion of the intraduodenal infusion. 
The keys thus refer to the experiments and give the 
volume and time involved in giving the infusion. 

C.S. 

Key No. 2. 90 cc. of gastric juice were infused by 
gravity over a period of 10 minutes. 

J.D. 

Key No. 3. 83 cc. of gastric juice were infused by 
gravity over a period of 10 minutes. 

R.C. 

Key No. i. 139 cc. of gastric juice were infused by 
gravity over a period of 10 minutes. 
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GROUP THREE 


□-KEY No. I 
&-KEY No.2 
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Group IV 

Gastric Secretory Response in Duodenal Ulcer Patients 

to Liebig Extract Test Meal: 

(a) Using the test meal alone. (Key No. 1) 

(b) Using the test meal after the introduction of 
0.4% HCl into the duodenum. (Keys No. 2, 3 and 4) 

Explanation of Graph 
J.M. 

Key No. S. These columns represent figures ob- 
tained when 0.4% HCl was allowed to di'ip into the 
duodenum throughout the entire experiment. (Two 
tubes were used. The rate of flow was about 30 drops 
per minute). 

S.F. 

Key No. 3. These columns represent figures obtained 
when the test meal was given immediately following 
completion of an intraduodenal infusion. (125 cc. of 
0.4% HCl were dripped into the duodenum over a 1.5 
minute interval). 

E.C. 

Key No. 4, These columns represent figures obtained 
when the test meal was given immediately following 
completion of an intraduodenal infusion. (125 cc. of 
0.4% HCl were run into the duodenum over an interval 
of 3 minutes). 

DISCUSSION 

Considering our results as a whole, there is no con- 
sistent trend indicating any momentous suppression 
of gastric secretion under the conditions of our experi- 


ments; individual instances seem to indicate at least 
a temporary suppression, but repetition of the same 
or of a related experiment on the same subject failed 
to confirm such a suppression. Furthermore, there are 
no indications that the gastric secretory response of 
duodenal ulcer patients is significantly different from 
that of normal subjects, follow’ing an intraduodenal 
infusion of 0.4% HCl. 

This does not necessarily disprove, the work of the 
experimenters mentioned in the introduction, since the 
conditions of the experiments were different. Webster 
and Day worked with dogs, and the suppression which 
they obtained by introducing HCl directly into the 
duodenum W’as during the intestinal phase of gastric 
secretion. Griffiths worked wdth humans ; but he used 
an alcohol test meal, and a mixture of NaCl, HCl and 
glucose for the intraduodenal infusion. We attempted 
to maintain the conditions of our experiments on as 
nearly a physiological basis as possible. For this 
reason, we used a meat extract test meal and set the 
concentration of HCl at 0.4%. When it had become 
apparent that an intraduodenal infusion of 0.4% HCl 
%vould not suppress gastric secretion, w’e replaced the 
HCl with normal human gastric juice thinking that 
other factors plus the HCl might effect gastric sup- 
pression. How'ever, this is apparently not so. 

It is possible, of course, that the strength of the 
stimulus is so great that it masks the evidence of a 
suppression which actually does exist. Thus it may be 
that w'e were mistaken in trying to cope with the 
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gastric phase of secretion. The ne.xt logical step is to 
see whether HCI in the duodenum will suppress or 
abolish the intestinal phase of gastric secretion. Impli- 
cations in the literature are not veiy definite concern- 
ing details of the intestinal phase of gastric secretion 
in humans. Possibly it is a prolonged intestinal phase 
in duodenal ulcer patients which is responsible for the 
secretion of relatively large quantities of gastric juice. 
Any practical means of stopping the intestinal phase 
of secretion would therefore be a valuable addition to 
our therapeutic armamentarium. 

It appears likely that if suppression of gastric 
acidity is to be attained, it will be done by reducing 
the volume of acid secreted and not by reducing the 
concentration of the acid as it is secreted by the 
parietal cells. 

CONCLUSIONS 

HCI in 0.4% solution or in gastric juice, when intro- 
duced into the duodenum of normal subjects, had no 


constant, significant effect on gastric secretory curve. 

HCI in 0.4% solution, when introduced into the duo- 
denum of duodenal ulcer patients, had no constant, 
significant effect on gastric secretory cun'e. 
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Lymphogranuloma Venereum Surgical Aspects 

By 

BORRIS A. KORNBLITH, A.B., M.D. 

NEW YORK. NEW YORK 


T he very serious surgical problems presented by 
lymphogranuloma venereum have not received 
adequate consideration up to the present. The likely 
reason is that this condition is classifiable among the 
venereal diseases and thus escapes a thorough evalu- 
ation from the surgical point of view. The object of 
this report is to present the various means of surgical 
therapy employed thus far; their advantages and 
shortcomings. 

In its various clinical manifestations, lymphogranu- 
loma venereum presents essentially inflammatory 
lesions of the different organs affected. The disease 
picture is very similar to other inflammatoiT lesions 
appearing in acute, sub-acute or chronic stages. Prom 
the point of view of surgical therapy, the laws govern- 
ing surgical intervention apply, for the most part, in 
this disease as they do in other inflammatory diseases. 
An important point of difference between lympho- 
granuloma and bacterial pyogenic lesions is the fact 
that this disease is the result of an infection by a 
flltrable virus. Bacteriologic cultures of pus removed 
from diseased tissue are sterile. It differs also in the 
fact that although the anatomic structures involved 
are those in the pelvis primarily the disease process 
itself is nevertheless systemic (1, 2). The extent of 
the inflammatory lesion will depend upon the amount 
of destruction that will take place because of the ac- 
tivity of the virus, both locally and systemicalls'. With 
this in mind, a direct approach toward local therapy 
alone, would appear inadequate to combat this disease 
effectively. On the other hand, a combined systemic 
and local therapy seems more rational. 

The natural course of the disease process in its 
primaiy lesions, inguinal, rectal and genital mani- 
festations, as compared with cases treated, will seiwe 
to evaluate the surgical procedures alone as they have 
been employed thus far. 

THE PRIMARY LESION 
The acute primary lesions on the genitalia or else- 
where in the body, such as occur in accidental inocu- 
lation or by perversion, require no surgical therapy. 
They are generally evanescent in character and re- 
gress spontaneously within a period of two weeks. 

THE LOCAL ADENOPATHIES 
Inguinal or femoral glandular enlargement will 
begin from one to three weeks after the onset of the 
initial lesion. The progress of the lesion is rapid and 
reaches its lieight in about three weeks. By that time, 
that is, six weeks after contact, the glands begin to 
subside or promptly go on to suppuration. Spontaneous 
subsidence occurs in about 30% of the cases in a large 
series (3). The remainder, if untreated, will ulti- 
mately break through the skin and fonn one or more 

3'rom the Sursrical Services of the Couvemeur Hospital. Nc«' Yoric, 
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spontaneous sinuses, which will drain for a variable 
length of time. 

The choice of surgical procedures in these con- 
ditions consists of: 

1. Incision and drainage. 

2. E.xcision of all diseased tissue, with or without 
drainage. 

3. Bilateral block dissection of the inguinal nodes. 

MTiere incision and drainage were employed, the 

time of disability was approximately two weeks in the 
hospital, and from one to seven months for dressings, 
before a patient was discharged (4). 

Block dissection of the lymph nodes yielded better 
results from the point of view of time. Healing took 
place within a period of two months. 

Since the iliac and other pelvic lymph nodes are 
simultaneously involved in about one-third of the cases 
observed, the probability of the removal of all of the 
diseased tissue is very remote. The fact that ele- 
phantiasis of the genitalia may take place after a 
complete e.xtirpation of the inguinal nodes, also mili- 
tates against the use of this procedure. It is interest- 
ing to note that no drainage was used in two cases 
and that healing by pi'imary union took place in spite 
of the presence of frank pus. Complete closure was 
used, in view of the fact that the pus present was 
sterile to the usual culture. 

The pelvic lymphadenopathy does not create any 
surgical . problems. No case of suppuration breaking 
through the peritoneum has thus far been reported. 
An iliac abscess which yielded 300 cc. of pus was ob- 
served by the author. The abscess broke through the 
skin spontaneously above Poupart’s ligament and then 
subsided. Pelvic exudates have been observed but none 
drained. Abdominal pain due to a mesenteric adenitis 
necessitating laparotomy, has been reported (2). With- 
out any treatment or with radical surgical therapy, 
most of the cases seen healed completely at the end, of 
seven months. 

With the introduction of a combined systemic and 
local treatment, the results have proved more satis- 
factory. In 176 cases only 40% came to suppuration 
and among the latter, aspiration of the local pus col- 
lection in addition to the use of intravenous Frei ma- 
terial sufficed for healing in an average period of six 
weeks. Among these cases there was no necessity to 
perform any operative procedure besides aspiration. 
Sinus formation at the point of puncture took place 
in few instances. Repeated aspiration was necessary 
in a minority of cases. MTiere a sinus formed, the ad- 
ministration of the Frei antigen hastened a spontane- 
ous closure without resort to any other surgical means. 
In a number of cases where fluctuation was already 
present, the intravenous therapy was sufficient to cause 
a complete absorption of the local suppuration, and 
regression of the entire disease process. The systemic 
therapy in the inguinal variety of this disease is very 
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encouraging and points toward conservative rather 
than radical procedures as adjuvants in attempts at 
cure (4). Surgical treatment of the inguinal bubo was 
contraindicated by John Hunter, as long ago as 1786 
(5). He advised his patients to avoid the surgeon as 
much as possible during the affliction and take a rest 
cure instead. For the most part his advice still holds 
true. 

RECTAL LESIONS 

The natural course of the rectal lesions is one that 
leads to chronicity. The lesions present range in order 
of severity from : 

1. Fistulas in Ano. 

2. Perianal-Condylomas. 

3. Acute and ehi-onic proctitis due to pederasty or 
secondary to previous inguinal and pelvic adenitis. 

4. Ulcerative procto-sigmoiditis. 

6. Rectovaginal fistulas. 

6. Rectal stricture, which may be tubular or dia- 
phragmatic in type. 

Although the rectal .lesions have been seen to de- 
velop as early as si.x weeks after exposure (G), the 
usual duration of the rectal lesion is at least two yeax-s 
before it is seen. Thus the examiner is most often 
faced with a chronic inflammatory lesion. 

The procedures suggested for radical cure up to the 
present, have been as follows: 

1. Complete resection — Lahey method. 

2. Abdominoperineal resection with preservation 
of the sphincter ani. 

3. Perineal approach with sacral anus. 

4. Mobilization of the rectum with excision of 
perirectal scar tissue. 

5. Permanent colostomy with subsequent dilatation 
of the strictui-e. 

6. Temporary colostomy. 

7. Dilatation, with or without anesthesia. 

8. Incision or excision of fistulous tracts. 

The follow-up of a large series of cases by Anschuets, 
Peterson (7) and Frei (8), has proved the operative 
mortality in the complete operation, in many stages 
or in one stage so disastrous, that the further use of 
the procedure is to be discoui-aged. 

The causes of failure are evident when the pro- 
cedure is attempted. The mobilization of the diseased 
rectum is extremely difficult. The normal anatomic 
planes of cleavage are entirely obliterated and re- 
placed by inflammatozy scar tissue in which active in- 
flammatory elements may be demonstrated as long as 
twelve jmai's after the onset of the disease (4). The 
mesosigmoid likewise become shortened by contiguity 
to the inflammatory lesion below. This most often pre- 
vents an adequate mobilization for a successful anasto- 
mosis. Presei'vation of the sphincter is a pi-actical 
impossibility in most cases, because the pei'ianal tissue 
is most often itself involved. Over 75% of the rectal 
lesions reported are tubular in t}'pe. In the remaining 
group the lesions are diaphragmatic in nature. In any 
event, the poi-tion of the rectum distal to the lesion is 
most often involved and cannot be used in the repaii-. 

Another most important cause of failure and high 
mortality is the fact that as long as there I'emains any 
evidence of activity of the disease, one must assume 
that a phlegmonous type of inflammation is still 
present in the endopelvic fascia. Attempts at dis- 
section in such tissue is analogous to incision of a 
phlegmon elsewhei-e and carries with it the I'isk of a 


Ijnnphatic spread of the disease. Among all authors 
such i-adical procedures ni'e cautioned against. 

Radice classified (9) his rectal lesions as freely 
movable or fixed in the pelvis. He suggested that the 
tubular stricture of the fixed type be treated by co- 
lostomy, while the diaphi-agmatic freely movable, by 
dilatation. This procedui’c is I’easonable. One report 
reveals 31 colostomies performed among 160 case.s, and 
in only one case was it possible to close the colostomy 
subsequently (10). The question of using colostomy 
as a pei'manent or temporazy procedure necessaz-ily 
will depend upon the indications pz-esent. 

Dilatation alone is contraindicated in the pz-esence 
of active proctitis or peripz-octitis and is associated 
with sevez-e genei-al reactions. Because of the severitj’ 
of the systemic symptoms, this pz'ocedure has been 
abandoned at the Presbyterian Hospital (1). Dila- 
tation may be used with impunity and good eifect in 
cases of chronic stz-icture, whez-e the active disease 
has subsided and whez-e the stricture actually repre- 
sents the healed stage of this disease. In such cases 
pz-octoscopy will reveal a smooth mucous membrane, 
sometimes atz-ophic and in many cases showing sti-ati- 
fled squamous epithelium which grew upward from the 
anal margin to replace the columnar epithelium which 
sloughed in the pi’oeess of repaii-. Mathewson (11) is 
paz-ticulaz'ly impressed with the efficacy of dilatation 
alone. 

Colostomy hozvever has to be resorted to as an 
emei-gency pi-ocedure at times. Gutman (1) mentions 
thz-ee cases of deaths from pez-itonitis due to perfo- 
z-ation after obstruction due to lymphogi-anuloma of 
the rectum. Although such cases az-e foz-tunately rare, 
they must be kept in mind zvhen they do ai'ise. 

Temporary colostomy with isolation of the distal 
segment for rest and irrigation may sei've to prepare 
the patient for aiz ez'entual healing of his disease. 

The operation of “Evacuation of the Perirectal 
Space and Reti-opz’octitic Mobilization of the Stric- 
tuz-e” reported by Gomez (12), has failed to yield the 
z-esults claimed for it. It has thus far z-esulted only in 
stiz-ring up any latent infection in the endopelvic 
fascia and has always produced recurrences w-hich 
were worse than the original condition for which the 
opei-ative pz-oceduz-e was undertaken. In cases of 
healed stz-ictures of the “ring” type, this procedure 
becomes unnecessaz-y, since dilatation alone is suffi- 
cient. In tubular stz-ictuz-e zvhere latent inflammatory 
foci are always present, the procedure is both dangez’- 
ous and entiz-ely unsatisfactozy, since no mobilization 
is possible. All of the pelvic structures are aggluti- 
nated into a compact mass. 

The suggestion of Lockhart-Mummery (13) may 
well be followed as a genez-al principle in the treat- 
ment of inflammatory rectal strictures. 

"To ascertain the type and extent of the stricture, 
it is advisable to examine even w-ith partial dilatation, 
so that the upper limits can be explored and the con- 
dition of the pz-o.ximal bowel immediately above vei-i- 
fied. Sigmoidoscopy may thus be performed under 
anesthesia if necessary. This should be done with 
great care and splitting of the rectal wall when in- 
flammation is present, should be avoided. In suitable 
cases the stricture is dilated and treated by continual 
cleansing. Results of intez-nal proctotomy with subse- 
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quent dilatation are e.\xellont and permanent, if the 
patient will endure the inconvenience of dilating long 
enough to counteract the contraction of scar tissue.” 

In case of partial obstruction, colostomy may be 
optional. However, colostomy may be delayed or 
possibly entirely avoided by the use of the iutestinal 
tube for abdominal decompression, described by 
Abbott and Johnston (14) . After the distension is re- 
lieved. sufficient time may be taken for a thorough 
inve.stigation of the case in point, and the most suit- 
able course followed. 

Colostomy as a general rule should be seriously con- 
sidered in cases of fulminating lesions which do not 
react favorably to palliative measures or attempts at 
immunization with Frei antigen. Cleansing of the 
distal loop and rest, have proved very useful and per- 
mitted a late closure in some cases. This is illustrated 
in the case reported here. 

Treatment with Frei antigen intravenously alone, 

i.e., O..! cc. of antigen every other day, has proved dis- 
appointing in these rectal lesions from the point of 
view of complete resolution. The treatment which 
takes many months to show appreciable changes, is, 
nevertheless, definitely of benefit to the patient. A 
noticeable symptomatic improvement is promptly ob- 
tained. The bloody purulent discharge becomes less 
and any painful defecation markedly improved. The 
constitutional symptoms are promptly relieved. The 
patients gain weight and lose their sense of weakness. 
Their general sense of well being is I'estored. After 
months of treatment tlie local lesions show a tendency 
to healing. The progressive nature of the disease is 
altered to a state of a chronic, slowly healing lesion. 
The late lesions generally observed are those which 
have gone on to spontaneous healing and consequent 
stricture formation of those in the process of fibrosis. 

Incision and di'ainage or excision of fistulas leave 
chronic sinuses and lead eventually to recurrences. 
Radical surgical procedures among this group are ex- 
ceedingly unsatisfactory. 

Palliative methods such as rest in bed, low residue, 
high vitamin diet, retention enemata of olive oil or 
cottonseed oil and rectal indgations with tannic acid 
solutions, or quinine bisulphate 1 :4000, have been used 
with benefit to the patient. 

From the foregoing one may reasonably conclude 
that radical surgical procedures alone or palliative 
methods alone are inadequate for either palliation or 
cure. A rational combination of both palliative pro- 
cedures and the more conservative surgical methods 
seem the most advisable course to take at present. 

The earliest treatment of rectal stricture by four 
incisions of circular bands with a bistoury and subse- 
quent dilatation, is recorded by Dupuytren in 1854. 
Colostomy was successfully performed in 1710 by 
Littre’ (15). Thus the treatment advocated at present 
is relativeb’ old and simpler in comparison with the 
more radical procedure envisaged by Von Volkmann 
in 1887. However, reliance on less radical means seems 
more advisable until the systemic disease itself is con- 
trolled. Then, and then only will the mortality due to 
the radical removal be reduced. And it is possible to 
conjecture that the radical procedure may then become 
unnecessary. 


GENITAL LESIONS 

The genital lesions observed may be enumerated as 
follows : 

1. Periurethral ulcerations and edema obstructing 
the urinary flow with resulting urinary retention. 

2. Penile lesions — bubonuli and paraphymosis. 

3. Elephantiastic lesions of the vulva with over- 
hanging pendulous masses. 

The surgical problems presented by the chronic 
genital lesions are fii'st those related to the establish- 
ing of a correct diagnosis by biopsy. This is a neces- 
sary procedure to e.xclude other known pathologic 
lesions such as tuberculosis, syphilis, and carcinoma. 
The pathologic lesion on the genitalia although not 
pathognomonic, is nevertheless suggestive of the dis- 
ease in question and is thus most important. The 
main problem of surgical therapy is associated -with 
the relief of stenosing lesions of the genital orifices — 
i.e.; the urethra, and vagina. Among these lesions it 
was not found necessary to resort to cystotomy in any 
case reported thus far. The more conservative methods 
sufficed to cause the more acute edematous lesions to 
subside. Among this group as in the rectal group of 
lesions it is important not to attempt repair of any 
fibrotic distorted parts until the disease process has 
completely subsided. Excision of pendulous condylomas 
may then be done and satisfactory healing may be ex- 
pected. 

In view of the above discussion, the treatment of 
two cases of rectal lymphogranuloma observed at the 
Gouverneur Hospital is presented. 

CASE REPORTS 

Case 1 — Histort/: P. C., a 5G year old white male, was 
admitted to the surgical service of Dr. Frank J. McGowan 
on November G, 1937. 

The patient had vomited repeatedly for thirty-six hours 
and suffered moderate abdominal distention. Three hours 
before admission he became extremely weak, perspired 
profusely and suffered a general collapse. 

Eighteen years before the present admission, i.e.: in 
1919, a cecostomy was performed because of a “severe 
inflammation of the rectum.” After local treatment of 
the rectal lesion, the cecostomy was finally closed ten years 
later, i.e.: 1929. Between 1929 and 1937 the patient had 
suffered repeated attacks of subacute intestinal obstruc- 
tion. The attacks were ascribed to incarceration of a 
right inguinal hernia which was, however, always re- 
ducible. 

Examination; The patient appeared acutely ill and in 
shock. The abdomen was moderately distended. The in- 
guinal canals were both clear. No masses were felt in the 
abdomen. 

On rectal examination a definite stenosis was encount- 
ered at 5 cms. from the anal margin. The rectal wall was, 
however, fully movable in the endopelvic fascia. The 
stricture was annular and barely admitted the tip of the 
index finger. Proctoscopy confirmed the digital finding. 
The mucosa was pale and shiny. In the region of the 
stricture the mucous membrane had a cobble stone ap- 
pearance, bled easily. Islands of squamous epithelium 
were seen running along the rectal wall wth scarring 
suggestive of healing of a previously acute lesion. 

Laboratory findings: The Wassermann reaction was 
three plus. The Frei test was markedly positive. A biopsy 
specimen from the region of the stricture revealed rectal 
tissue showing chronic inflammation. There was no evi- 
dence of any specific lesion. 

Course : . In view of the signs and symptoms of subacute 
intestinal obstruction, a temporary sigmoidostomy was 
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performed by Dr. Francis M. Conway. When the abdomi- 
nal cavity was explored, the constriction could be felt in 
the rectum below. The entire colon above the line of 
stenosis appeared free and uninvolved. The colostomy 
functioned well and the distal loop was cleansed with 
saline. Three weeks after colostomy the patient was taken 
to the operating room and the stricture dilated, with 
bougies. Very little trauma was caused by this procedure. 
The mucous membrane above the stricture was found, by 
sigmoidoscopy, to be entirely clear and uninvolved. 

The patient was observed for two months, during which 
time the colostomy was permitted to close. Recta] dila- 
tation with a large bougie was performed every other day. 
There was no evidence of recurrence of the stricture. The 
patient was asymptomatic when discharged, three months 
after admission to the hospital. 

Case 3 — Hhtory: E. G., a 40 year old colored woman, 
was admitted to the surgical service of Dr. R. Franklin 
Carter on March 20, 1936. 

She complained of difficulty in passing her bowel move- 
ments, for two years. Her symptoms became worse six 
months before admission. She had passed blood streaked 
fecal material on different occasions. She had had no 
previous operations. She had a number of still births but 
no live children. The patient was known to have had 
syphilis for three years, for which she had received two 
intravenous injections of arsphenamine. 

Examination: The patient was well developed and well 
nourished. Her pupils were unequal and irregular. Both 
ankle jerks and knee jerks were sluggish. The abdomen 
was soft, no masses were felt. 

Rectal examination revealed a narrowing at 3 cms. from 
the anal margin, which did not admit the tip of the index 
finger. Proctoscopy revealed a stricture of the rectum at 
3 cms. The mucosa was pale and smooth. There was no 
evidence of any acute lesion. 

Course: A cecostomy was performed. Three weeks later 
the stricture was dilated under spinal anesthesia. This 
procedure revealed a diaphragmatic stricture which was 
dilated with little trauma. The patient made an un- 
eventful recovery and was discharged one month after 
admission. 

Laboratory findings: The Frei test was positive. The 
Wassermann test was negative. The spinal fluid Wasser- 
mann was negative. 

A biopsy of the rectal tissue showed chronic non-specific 
inflammation. 

Readniission: July 25, 1936. The patient returned to 
the hospital because of a persistent sinus at the site of the 
cecostomy. During this three months interval, she had 
normal, regular bowel movement and no complaints except 
the presence of a purulent discharge from her abdominal 
sinus. 

The cecostomy sinus was closed. When the patient was 
examined, the rectum was found to be narrowed, beginning 
at the internal sphincter. The rectum felt thick and indu- 


rated. The constricting band was again thoroughly di- 
lated. She was discharged 16 days after admission. 

Rcadmission: September 10, 1936. The patient was re- 
admitted because of an attack of La Grippe. 

Rectal examination showed a well dilated rectum. There 
was no evidence of stricture. 

She had one bowel movement daily without difficulty. 
The cecostomy wound was completely healed. 

DISCUSSION 

Two cases of rectal lymphogranuloma are presented. 
One in a white male and the other a colored female. 
In both cases the lesions seen upon examination repre- 
sented diaphragmatic narrowing of the rectum as 
healed stage of a preexisting acute proctitis. Both of 
these cases were amenable to conservative surgical 
therapy. 

CONCLUSIONS 

1. Lymphogranuloma venereum is a systemic dis- 
ease, in spite of the fact that its external manifesta- 
tions are mainiy lesions in the pelvic region. 

2. The disease lymphogranuloma venereum in all 
of its manifestations presents essentially lesions which 
are due to the results of inflammation in any of its 
stages. 

3. These lesions range from the acute exudative 
processes to the final chronic proliferative or fibrotic 
conditions of the various structures affected. 

4. Surgical treatment alone, or palliative therapy 
alone have thus far proved inadequate for the complete 
cure of this disease. 

5. Surgical indications in lymphogranuloma are 
identical with those in any other inflammatory con- 
ditions. 

6. Surgical intervention is found most useful and 
least harmful when both systemic and local symptoms 
and signs have subsided. 

7. The most useful procedures in all of the lesions 
seen in lymphogranuloma are the conservative ones, 
in combination with local palliative, and systemic Frei 
antigen intravenously. 

8. Thus, for the inguinal adenopathy, aspiration 
and Frei antigen are suggested. 

9. For the rectal lesions temporary or permanent 
colostomy as indicated; dilatation w'here possible in 
combination with local palliative and systemic Frei 
antigen intravenously are advised. 

10. For the chronic genital lesions, conservative 
surgical therapy after complete subsidence of the in- 
flammatory lesions is deemed most satisfactory. 
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Intravenous Modification of the Hippuric Acid Test for Liver Function* 


By 

ARMAND J. QUICK, Ph.D., M.D. 

MILWADKEE. WISCONSIN 


hippuric acid test for liver function, which the 
i author introduced in 1933 (1), has technical ad- 
vantages ns well as disadvantages. Its simplicity re- 
quires no comments: its inexpensiveness makes it 
widely available; and the fact that it requires no 
intravenous injections hs a significant advantage when 
veins need to be conseiwed, or are difficult to inject. 
The chief disadvantage is the occasional vomiting 
which may occur after the oral administration of 
.codium benzoate. At times too, it is burdensome to 
collect four hourly specimens of urine. To meet these 
difliculties the author with Ottenstein and Weltchek 
(,2) presented an intravenous modification. 

Recently Lipschutz (3), unaware that such a test 
had been presented, also published an intravenous 
method which is very similar in some respects to our 
modification. Thus, Lipschutz injects 2 gm. of sodium 
benzoate dissolved in 20 cc. of water, while we give 
1.77 gm. in the same amount of %vater. This little 
difference is obviously of no importance. Hi.s test, 
however, differs distinctly in one particular, and this 
leads to an eri-oneous interpretation. He collects the 
urine for two hours, determines the amount of hip- 
puric acid e.xcreted during this period, and from this 
calculates the per cent of the injected benzoic acid 
which i.s c.\-creted. Lipschutz thus introduces a con- 
cept which is at variance with the original idea of the 
test. In my test the per cent of administered benzoic 
acid w'hich is excreted as hippuric acid does not enter 
into consideration. As a matter of fact, approximately 
7,7 per cent of the benzoic acid given to a noi-mal adult 
is e.xcreted and 25 per cent is lost, presumably burned 
in the body. There is no evidence that the amount of 
benzoic acid which fails to be e.xcreted is related to 
hepatic dysfunction. The fundamental idea on which 
my lest is based is the measurement of the rate xvith 
which hippuric acid is synthesized. In my compre- 
hensive study of the conjugation of benzoic acid in 
man i4), I established the fact that irrespective of 
the dose of sodium benzoate administered, the maxi- 
mum amount of hippuric acid fomed per hour is 
practically constant. This is illustrated in Chart 1. 
The most rational explanation is that the amount of 
glycine which the liver can synthesize and conjugate 
with benzoic acid is limited, and that the hippuric acid 
output therefore measures the maximum functional 
capacity of the liver. If hepatic damage occurs, the 
hourly output is definitely diminished as has been re- 
peatedly confirmed clinically. It is therefore essential 
that in both the oral and in the intravenous test an 
amount of benzoic acid be given in excess of the liver’s 
capacity to conjugate within a fixed period of time. 
This can be readily illustrated by the data of Table I. 
IVhen a normal subject is given 1.77 gm. of sodium 
benzoate intravenously, he will excrete 0.7 to 0.93 gm. 

*D^pnr{m«*nt of rharmncolojry, Marquette UnivorwUy School o£ 
JIc»Heine- 
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of benzoic acid as hippuric acid during the first hour 
and only from 0.13 to 0.36 gm. during the second hour. 
Obviously onlj- the first hour measures the maximum 
functional capacity of the liver to sjmthesize hippuric 
acid. From these results, 0.7 gm. benzoic acid has been 
accepted as the minimal normal hourly e.xcretion. A 
patient who excretes 0.5 gm. of benzoic acid during 
the first hour after receiving sodium benzoate intra- 
venously w'ould be reported as having a functional 
efficiency of 70 per cent. Such a patient, how’ever, will 
in 2 hours excrete approximately 1 gm. of benzoic acid, 
and on the basis of Lipschutz’s interpretation would 
be considered normal because he is e.xcreting as much 


Table I 

The excretion of hipjmric acid following the intra- 
venous injection of sodium benzoate 




Hippuric ncid (expressed ns 
benzoic ncid) excreted 

Subject 1 

WoiRllt 

Ist Hour 

2nd Hour 


Kc. 

Gm. 

Gm. 

1 

C2 

0.71 

0.31 



0.73 ' 

0.3R 

o 

70 

0.05 

O.IC 



0.91 


3 

73 

0.84 

0.13 



0,02 


4 

84 

0.7G 

0.30 

5 

C5 

0.82 


6 

73 

0.79 


7 

75 

■ 0.S2 1 


8 

78 

0.S4 

0.3 i 

0 

1 

70 

0.90 

0.28 


1.77 prn. of sodium bensonte (equivalent to 1.5 pm. benzoic acid) dis- 
solved in 20 cc. of distilled water was injected intravenously. 


benzoic acid in 2 hours as subject No. 1 of Table I, 
who, nevertheless, has a normal functional liver. 

The procedure for the intravenous hippuric acid test 
as it is employed in my laboratory and in various 
hospitals and clinics is as follows: The test is done 
preferably in the morning after the patient has had a 
light breakfast. A solution containing 1.77 gm. of 
sodium benzoate (equivalent to 1.5 gm. of benzoic 
acid) in 20 cc. of distilled water is given intravenously. 
At least 5 minutes should be taken for the injection. 
The patient is instructed to void before the test, and 
to collect the urine exactly one hour after the com- 
pletion of the injection. 

The urine is carefully measured and solid ammonium 
sulfate added in the proportion of 5 gm. for every 10 
cc. of urine. When the salt is dissolved the urine is 
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either filtered or centrifuged. Enough concentrated 
hydrochloric acid is added to make the urine distinctly 
acid to Congo red or to thymol blue. Usually 1 cc. of 
the acid is sufficient, but it is absolutely necessary to 
check with an indicator paper. An excess of acid is 
permissible. The solution is vigorously stirred until 
the precipitation of hippuric acid is complete. After 



Chart 1. The constancy of the rate with which hippuric 
acid is synthesized. The subject, an adult male weighing 
77.5 kg., was given 9.4 gm. of sodium benzoate by mouth, 
and the output of hippuric acid for the ensuing 6 hours 
determined. 

SO minutes the crystalline product is filtered, washed 
with a small amount of cold water, and dried. By 
using a 4.5 cm. filter paper on a 2.5 cm. filter plate, the 
hippuric acid can be weighed without removing it from 
the filter paper. Another filter paper of the same size 
can be used as counterweight. 

To the weight of the hippuric acid, must be added 
the quantity remaining in solution. Approximately 0.1 


gm. of hippuric acid will remain dissolved in 100 cc. 
of urine containing 50 gm. of ammonium sulfate. To 
convert the weight of hippuric acid to benzoic acid, 
one multiplies by 0.68. A normal adult will excrete 1 .0 
gm. or more of hippuric acid (equivalent to 0.68 gm. 
of benzoic acid) in 1 hour after receiving sodium 
benzoate intravenousl.v. For convenience 1 gm. of 
hippuric acid can be taken as the standard for normal. 
This will obviate the necessity of converting the hip- 
puric acid to benzoic acid for calculation as has been 
the custom in the oral test. 

The intravenous modification of the hippuric acid 
test is not intended to replace the original oral te.st, 
but is offered as an alternate method. In the new test 
certain precautions must be observed. It is essential 
that the sodium benzoate solution be properly prepared 
to make it safe for intravenous use.* Furthermore the 
patient must be able to empty his bladder completel.v 
at the end of the test. Often it is advisable to have the 
patient drink a glass of water before the test to in- 
crease the volume of urine. 

The accuracy of the determination of hippuric acid 
has been distinctly increased by adding ammonium 
sulfate before precipitating the acid. Weichselbaiim 
and Probstein (5) found that the solubility of hippuric 
acid is decreased by adding sodium chloride to the 
urine. Their contribution prompted the investigation 
of other salts, and it was found that ammonium sulfate 
is even better than sodium chloride. 

*Ampules of sodium benroatc for the test have been proparwJ 1»>* 
Hynson, Westcott nnd Dunning, Baltimore, nnd by George A. 
Breon and Co., Kansas City. 

SUMMARY 

A technique for carrying out the intravenous modi- 
fication of the hippuric acid test for liver function is 
described. The e.xcretion of 1 gm. of hippuric acid in 
one hour after 1.77 gm. of sodium benzoate has been 
injected is recommended as the standard for normal. 
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The Use of Pectin-Agar Mixtures in Diarrhea 

By 

G. W. KUTSCHER, JR., M.D., F.A.A.P. 
and 

ALFRED BLUMBERG, M.D. 

ASHEVILLE. NORTH CAROLINA 


S IMPLE summer diarrhea is one of the many vexing 
problems which confront not only the pediatrician 
but the general practitioner. The literature pertinent 
to the subject is quite extensive yet no specific ex- 
planation or therapy is even now apparent. It is 
commonly stated that in infancy “hot u'eathcr, in- 


fections and artificial feeding” (1) are the causative 
factors, but it is not the purpose of this paper to 
discuss etiology or to criticize methods of therapj’. 
Certain general remarks, however, may be in order. 
The two most commonly employed therapeutic pro- 
cedures are (1) high protein diet, or (2) starvation, 
with slow return to normal food intake. The use of 
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hiirh protein is based on the theory that diarrhea is 
caused hy excessive fermentation of carbohydrate with 
the production of lower volatile fatty acids which act 
as intestinal irritants. The harmful nature of such 
volatile fatty acids is much in doubt. Holt and Mc- 
Into.sh (1) .say; “Restriction of the carbohydrate 
intake may diminish the production of these acids 
without curinp diarrhea, and, conversely, a high car- 
bohydrate diet does not, as a rule, produce any notice- 
able aggravation of the condition.” 

The stan-ation regimen, ordinarily successful, is not 
ideal because excessive loss of weight frequently en- 
sues, the too prompt reintroduction of the u.sual 
formula occasionally leads to exacerbations, and the 
support of the mother is difficult to elicit because her 
whole nature demands that she feed her hungry child. 
It has been stated that there is an inability to digest 
food during diarrhea, but apparently the only evidence 
in support of this common belief is that food passes 
more rapidly through the gastro-intestinal tract. It is 
also of interest that this same thought was used as an 
argument when it was customary to starve typhoid. 

Winters and Tompkins (2) in this country first 
sugge.sted the use of pectin and agar in the treatment 
of diarrhea. Their therapy was not new, but their 
whole method and procedure was novel. For some 
years apples had been claimed valuable in treatment 
of diarrhea. The reasons underlying the success follow- 
ing their use are vague. Jloro claimed the effective- 
ness of apples was due to tannic acid (3). Heisler 
would also give credit to malic acid and to the me- 
chanical cleansing of the intestines (4), while Scheer 
places most emphasis on indigestible bulk (5). This 
latter author successfully fed “agar milk” for diarrhea 
(G). Malyoth (7) believes pectin and cellulose are the 
active agents. 

Various colloidal substances (pectin, hemicellulose, 
agar, gums, etc.) are claimed to be effective in the 
treatment of diarrhea. The physical, or chemical 
properties of such materials are used to “explain” 
their successful use. Principal emphasis has been 
placed on their ability to enmesh and cause the evacu- 
ation of bacteria (8) and toxins (9), but also their 
hydrophilic properties are believed to be important 
( 10 ). 

In examining the literature on pectin, it is interest- 
ing to note the many reasons why it is believed to be 
of physiologic value to the body; e.g. : 

1. It is bactericidal* (13). 

2. It is a source of galacturonic acid — a detoxi- 
fying mechanism (14). 

3. It absorbs toxins and even poisons from the in- 
testinal canal (9). 

4. It is hydrophilic (10). 

5. Its buffering action makes milk more readily di- 
gestible and should favor the growth of certain organ- 
isms (16). 

G. It is soothing and healing to the inflamed and 
ulcerated gastro-intestinal tract (10). 

7. It reduces blood coagulation time (IG). 

8. It helps relieve constipation (17). 

Data to prove any one of these hypotheses are like- 
wise scanty, but when all were added together it 
awakened our interest in the therapy of diarrhea as 
originally proposed by the Indianapolis investigators. 

.^A accond publication by the Indianapolis investiyators (11) attributes 
the sole bactericidal quality to pH rather than to any peculiar 
charrcton-tic of pectin. Trickett and Miller (12) concur in this 
findinu. 


Experimental: At first we hesitated to accept the 
large amount of carbohydrate suggested by Winters 
and Tompkins. Possibly our thought in this was con- 
ditioned by the hypothesis that carbohydrate fermen- 
tation is especially culpable in diarrhea. We therefore 
planned to compare the effect of pectin and agar mix- 
tures with and without added carbohydrate. Through 
the courtesy of the manufacturers,* we obtained a 
preparation similar to that employed by Winters and 
Tompkins, with the following composition; 

Preparation A 

Pectin G.S% 

Agar 4.3% 

De.xtri-Maltose No. 1 89.4% 

The other preparation employed had an identical 
ratio of pectin to agar, but no added Dextri-Maltose. 
Its composition was; 

Preparation B 

Pectin 59.4% 

Agar 40.G% 

The two preparations were added to milk in quanti- 
ties sufficient to supply equal amounts of pectin and 
agar. 

All cases seen were in private practice. The ma- 
jority were treated at home and hospitalization was 
employed only in the severe cases requiring parenteral 
fluids or transfusions or when the patient lived too far 
away. A total of 32 cases was followed on Preparation 
A and 16 cases on Preparation B. 

Making the Formula: The preparations were 
made as recommended; the necessarj' amount of 
the experimental preparations (16 level table- 
spoonfuls of Preparation A or level table- 
spoonfuls of Preparation B) was placed in double 
boiler with a pint or 24 oz. of whole milk and 
cooked for 15 minutes, poured into 8 custard cups, 
and allowed to cool. One or more cupfuls was used 
at each feeding. The gel strength is greater with 
the smaller amount of milk, and this was used 
with the older children (i.e., those that had been 
weaned) ; for infants on the bottle the more dilute 
preparation was preferred. By enlarging the hole 
in the nipple the dilute formula is readilj' ad- 
ministered. For the older children, chocolate or 
various fruit flavors were added as desired by the 
mother. Because Pi'eparation B was not particu- 
larly palatable, saccharine, gr. Yi to the pint, was 
ordered. 

The pectin-agar and pectin-agar-Dextri-Maltose 
diets were started without a preliminary star- 
vation. Water was forced, but no other food or 
medication was given except parenteral fluids 
when severe dehydration was present. No feeding 
by gavage was necessary. Many children requested 
more of the diet than ivas prescribed, and the 
mothers were instructed to supply ad libitum. 
Preparation A was much more popular with the 
children and with the mothers than Preparation 
B. 

In prescribing each diet the mother was told 
that she might meet with resistance when first 
giving the mixture but that by adequate zeal and 

"The preparations employed were supplied by Mend Johnson and 
Company of Evansville, Indiana. Our Preparation A is referred 
to by them as Laboratory Product No. 83; our Preparation B, as 
1.4iboratory Product No. 102. 
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urging on her part the child would probably be 
over the diarrhea in a day or hvo. The only 
children who initially refused the preparation 
were “spoiled”; the majority took it with no pro- 
test, but even with a degree of enthusiasm, the 
greater number of mothers in this group were 
well educated and only a few of the less intelligent 
had to be given additional moral support to con- 
tinue the formula. By outlining clearly the feed- 
ing plan at the first visit one can be relieved of 
much annoyance in the nature of future telephone 
calls. 

Stools were regularly forwarded from the office of 
the clinician (K.) to the bacteriological laboratory. 
For physical reasons it was not possible to obtain a 


Table I 

Classification of cases 


Clinical 


1 

Bacteriological 



No. Cases 

1 


Diagnosis On 






First 

Group 

1 Group 


Group 

Group 

Examination 

A 

! 

Classification 

A 

B 

Diarrhea 

IS 

12 1 

Escherichia 
and others 

U 

S 

Dysentery 

U 

4 i 

Salmottella 

4 

3 




Shipella 

4 i 

— 

i 



Not cultured 

IG ^ 

1 

o 


stool for culture from each child, but the survey ac- 
complished gave us a fairly complete idea of the type 
prevalence of organisms in our community during the 
summer of 1938. 

Results: The degree incidence of different bacterial 
flora in the stools is given in Table I. With the ex- 
ception of the fact that no dysentery organisms were 
found in the stools of infants in Group B, the pre- 
dominating organisms were principally of the Escheri- 
chia and Salmonella groups. Perhaps the sole value of 
the bacteriological studies was to show that dysentery 
organisms were not particularly prevalent during the 
study. As a fact of some interest, the clinical diag- 
nosis on examination has been similarly recorded. As 
such estimates are based solely on physical findings, 
the figures in Table I suggest that the infants in 
Group A were sicker than those in Group B. 

In Table II the various objective data are summa- 
rized in so far as is practical in a study of this kind. 
Unfortunately, and entirely by chance, the youngest 
infants, and those whose illness had persisted for the 
longest average time with the larger average number 
of stools were placed on Preparation A. This would 
confirm the similar conclusions from Table I. In spite 
of this the infants receiving the carbohydrate-contain- 
ing preparation (A) responded better than those re- 
ceiving merely the pectin-agar mixture. The only ob- 
jective measure of effectiveness was the number of 
days after institution of therapy before normal stools 
appeared. Using this measure. Group B appeared 
slightly superior, but because diarrhea had persisted 
in Group A for a much longer period of time, and the 
infants in this group were younger, we are inclined to 


discount any semblance of superiority for the B-prepa- 
ration. 

Three deaths were obseiwed during this study. One 
child was comatose on admission to the hospital with 
a severe dysentery and incontinent bowels. The second 
child had been unsuccessfully treated for six weeks by 
three physicians who had finally referred the case. The 
diarrhea had shown great improvement just before 
death, which was from bronchopneumonia and inani- 
tion. The third death was due to sepsis from derma- 
titis gangrenosa infantum after recovery from the 
diarrhea. 

Fever, e.xcept in the one case complicated by pyelitis, 
disappeared within 24 to 36 hours; dehydration, when 
severe, was treated with parenteral fluids, but if mild, 
was satisfactorily relieved by the diet alone. Excori- 
ated buttocks healed within 36 hours in most instances. 
When gross blood was reported in the stools at the 
onset, it disappeared on the average by the 2nd day 
of therapy. 

Several observations relative to the two preparations 
are pertinent: 

1. In general the children took Preparation A 
better than B, even though saccharine was added to 
the latter, 

2. There seemed to be less vomiting by those 
infants who received Preparation A. as compared with 
infants receiving B. 

3. Mild acidosis disappeared more promptly with 
Preparation A than with Preparation B. 

4. There was no evidence of increased fermen- 
tation (flatulence) through the use of Preparation A 
in spite of its high carbohydrate content. 

In all cases distention disappeared on administering 
either of the two pectin-agar materials. As indicated 
in Table II, either preparation is satisfactory for the 
treatment of diarrhea promptly and effectively. 

DISCUSSION 

Normal stools are to be expected within approxi- 
mately 8 days after Preparation A is incorporated in 


Table II 

Simmary of cases 



Preparation A 

Preparation B 

Number of Cases 

32 

! 16 

Av, age in months 

1S.7 

33.3 

Av. days of illness prior to 
treatment 

C.2 

1.4 

Av. number of stools per day 
prior to treatment 

9.3 

6.9 

Av. temperature when first seen 

100.7 

101.1 

Av. day on w’hich first normal 
stool appeared 

3.2 

2.4 


the diet. With mild diarrhea the character of the stool 
will return to normal within 12 to 48 hours. This new 
therapy appears to be superior to other procedures 
because of the prompt return of the child to normal, 
together udth the fact that there is no concomitant 
weight loss, and, the gradual return to full caloric 
intake decreases the possibility of complications. 

After normal stools have returned, it is important 
that the transition to the regular diet be slow. When 
the stools appeared small, not watery, and moderately 
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frequent (not over 3 to 4 daily), bananas, jello, cottage 
cheese, or dry toast were offered at some one feeding. 
The following day thin soups, cereals, or .skimmed 
milk wore tried. In young infants on milk formul.ne 
the regular feedings were gradually restored via 
skimmed milk feedings. Children vary so much in 
their ability to take food that one must learn how to 
return a child to a full diet chiefly by experience. 
Naturally a return of the diarrhea calls for a prompt 
return to the pectin-agar diet for a day or two. 

It is admittedly difficult to make a statistical com- 
parison of diarrhea treated in different ways. Clinical 
impressions are sometimes more valuable in a disease 
of this nature than mere average figures. The senior 
author h.as had considerable experience in summer 
diarrhea as seen in private practice, and it is believed 
that this treatment offers the best approach to .suc- 
ce.ssful therapy. It is, of course, not a panacea for all 
disturbances nor is it a substitute for intelligent pedi- 
atric care, but it comes nearer to being the one satis- 
factory approach than any other thing yet tried. 

In spite of early fears that the e.xtra amount of car- 
bohydrate was to be avoided, the study was concluded 
with the feeling that this is an added desirable feature. 
We adhered to the original suggestion of Winters and 
Tompkins and much against our early thought used 
whole fluid milk in all formulae. This seems to have a 
definite advantage. There was no evidence of in.abilit.y 
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to use or digest the food, and in practically all the 
cases there was evidence of a prompt return to normal 
gastro-intestinal function. 

Especially interesting was the rapid disappearance 
of toxicity. The remark.alile improvement in the ap- 
pearance of these children was the most outstanding 
feature of the study. To see a child in a moribund 
condition respond in 24 hours and .appear almost well 
is a phenomenal thing even with the miracles of 
modern medicine. The prompt return of normal stools 
is most gratifying because there is not then the con- 
tinual loss of body fluids through diarrhea that leads 
to acidosis, dehydration, and eventual complications. 

CONCLUSIONS 

Thirty-two cases of diarrhea seen in private practice 
were successfully treated with high caloric feedings 
consisting of whole milk, pectin, agar, and Dextri- 
Maltose. Comparison was made with a second group 
of 16 infants receiving identical formulae save for the 
added carbohydrate. All cases responded satisfactorily, 
but the addition of carbohydrate is believed to be a 
desirable procedure. 

On the basis of past e.xperience in the treatment of 
diarrhea, we believe the addition of pectin, agar, and 
Dextri-jMaltose to a whole milk formula is a safe, ef- 
fective, and satisfactory treatment. 
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Perforation of a Gall Stone Into the Stomach With Resulting Pyloric 
Obstruction: Case Report With Gastroscopic 
and Surgical Findings 


By 

HARRY L. SEGAL, M.D. 
and 

JOHN J. MORTON, M.D. 

ROCHESTER, NEW YORK 


F oreign bodies in the stomach are amazing for 
their variety. They have been discovered by 
clinical, roentgenological, surgical and post-mortem ex- 
aminations and are usually divided into three groups: 
(1) swallowed objects, (2) bezoars formed within the 

♦From The Departments of Medicine and Surgery, The University of 
Roenc^ter School of Medicine nnd Dentistry*. Rochester, N. Y, 
Submitted June 8. 1929. 


•stomach, .and (3) foreign bodies which h<ave entered 
the stom.a'ch through or within the' abdominal w.all. 

Under the last classification cases have been re- 
ported (1) of the development of a fistula between the 
gall bladder or a biliar 3 ' duct and the stomach by the 
passage of a gall stone. 

In this article we are reporting a case with .symp- 
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toms of pyloric obstruction produced by a gall stone 
which had passed directly from the gall bladder into 
the stomach. 

CASE REPORT 

A 62 year old married man entered the Strong Memorial 
Hospital on September 26, 1938. He began to have acute 



Fig. 1. Roentgenograms interpreted as benign tumor 
causing pyloric obstruction. 



Fig. 2. Gall stone, in the stomach as seen by gastroscope. 


crampy abdominal pains, three months previously, follow- 
ing the drinking of a glass of beer. Pains continued to ap- 
pear intermittently from a few minutes to two hours after 
eating. Three weeks ago he developed flatulence and 
nausea. He vomited undigested food particles without 
blood. In the past two weeks he had vomited practically 
all the solid foods ingested. Medication gave no relief. His 
appetite fell off and he had lost 6-7 lbs. 

The only past history of consequence was an attack of 
biliousness described as “yellow vomiting” about one year 
ago. In the interim he had occasional flatulence and heart 
burn. 

The physical examination was essentially negative ex- 
cept for congenital clubbed feet and a large degree of 
brown pigment in the skin of his left leg. 

Laboratory examination: Wassermann was 3+ in the 
cholesterol antigen, negative in the other antigens. Kahn 
was 3-!-. Stools were negative for occult blood. A gastro- 
intestinal roentgenographic examination on September 29, 
1938, revealed on the first swallow of barium a round 
translucent area in the pre-pylorfc region of the stomach. 
Peristalsis came up to this area but no waves passed by. 
The rugal pattern was interrupted by this defect. The 



/■ PeL-’fora’tion 

Fig. 3. Diagram shows findings present at operation. 


barium then passed around this lesion, which measurcKl 
about 4 cm. in diameter. The duodenal cap was not filled 
and the stomach was empty in four hours. The roentgeno- 
graphic diagnosis was: benign type of lesion in the 
stomach; old duodenal ulcer (Fig. 1). 

The gastro-intestinal series was repeated on October 13, 
1938, rvith the same findings except that the observer 
thought that the lesion was slightly smaller in size. 

Gastroscopic examination; The antral and pyloric parts 
of the stomach were visualized and appeared normal. A 
grayish-black lesion was seen in a position close to the 
antrum on the anterior wall near the level of the greater 
curvature (Fig. 2). This lesion was larger than the 
gastroscopic field and seemed to be free from the mucosa 
wherever it was visualized. The gastroscopic impression 
was that of a benign lesion, the exact nature of which was 
not known. . 

The patient was explored on October 14, 1938.- The 
tumor was felt in the pjdoric end of' the stomach and it 
was at once apparent that it was a freely movable foreign 
body. Examination around the pyloric region revealed a 
gall bladder adherent on the stomach side of the pylorus 
(Fig. 3). The duodenum had a good deal of scar tissue 
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nbout it. A sm.nll incision was made in the .stomach wall 
and a Rail stone, about 3 cm. in diameter, was removed. 

COALIIENT 

Thi.s i.s a ca.se report of a Rail stone acting as a 
foreign body and producing pyloric obstruction. The 



1 





Fig. 4. Gall stone acting as foreign body. The stone 
was broken after its removal. 


gall stone had perforated from the gall bladder di- 
rectly into the stomach. The perforation had become 
closed, allowing the gall bladder to remain adherent 
to the stomach wall. Apparently because of large 
amounts of scar tissue in the pyloric and duodenal 
regions, the stone was unable to pass through the 
pylorus. It eventually produced an intermittent pyloric 
obstruction. 

This is probably the first report on the gastroscopic 
visualization of a gall stone acting as a foreign body 
in the stomach (2). The roentgenogram e.vamination 
suggested that the lesion was located and fixed in the 
pyloric end of the stomach. However, the gastroscopic 
examination showed the body to be outside of the 
antrum and free from the mucosa. This apparent dis- 
agreement was probably due to the fact the gall stone 
was free and thus influenced by gravity and peristaltic 
waves. It is conceivable that food and barium with the 
aid of peristalsis pushed this foreign body into the 
pyloric end of the stomach in the attempt to pass it, 
through the pylorus. Ho\vever, in the gastroscopic 
position the lowest point of the stomach assumes a 
different level, which in some people may be at the 
area where this foreign body was seen with the gastro- 
seope. 

SUMMARY •' 

A case of gall stone acting as a foreign body in the 
stomach is reported. The clinical, roentgenological, 
gastroscopic and surgical findings are described. 
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Complete Biliary Fistula of Four Years Duration With Hemorrhagic Tendency'' 

By 

L. K. FERGUSON, M.D. 
and 

D. G. CALDER. jR., M.D. 


rHILADELPIIIA. 

W E wi.sh to present a case of complete biliary 
fistula of four years duration with eventual re- 
covery. The marked hemorrhagic tendency and pro- 
thrombin deficiency resulting from this prolonged loss 
of bile as well as the effects of treatment with especial 
reference to Vitamin K should be of interest. 

M. S., a white female, age 65, was admitted to the 
Philadelphia General Hospital on November 0, 1938. Her 
compIaint.s upon admission were (1) a draining sinus in 
the right upper quadrant of 4 years duration, (2) pain in 
the right upper quadrant, (3) stiffness of the legs of five 
weeks duration, and (4) purpuric spots on the extremities. 

The patient was well until January, 1935, when she had 
an attack of right upper quadrant pain associated w'ith 
jaundice, chills and constipation. She was operated upon 
in another hospital on February 1, 1935. A gangrenous 
gall bladder with bile leakage from its inferior surface 

♦ From the Surricnl Service of L. K. Fenrufon, Phtlndclphin General 
Hoipital. 

i^ubmltJod July 10. 19.19. 


PENNSYLVANIA 

was found. The gall bladder was removed and found to 
contain several large stones. There was noted a large 
abscess on the right lobe of the liver draining from the in- 
ferior surface. The patient had a fairly smooth post- 
operative convalescence, except that drainage of bile 
through the wound continued. She was discharged on 
March 10, 1935. 

After discharge there continued to be some jaundice 
and occasional chills. The patient was again hospitalized 
in July, 1935, with a diagnosis of biliary fistula. An X-ray 
following Hpiodol injection was reported as showing 
branching shadows in the liver area interpreted as dilated 
hepatic ducts. At a second operation on July 24, 1935, an 
attempt was made to close the biliary fistula. The patient 
was discharged as improved on September 6, 1935. She 
continued to drain bile but experienced no further jaundice 
or chills. In November, 1937, she had rather severe bleed- 
ing from the urinary tract. 

The patient was hospitalized for the third time in De- 
cember, 1937, at which time there were apparently two 
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Fig. 1. Lipiodol injection of biliary sinus through ca- 
theter in drainage tract. 


sinus openings draining bile m the light upper quadrant. 
The upper sinus was injected ivith an opaque substance 
and again an X-ray showed what was believed to be di- 
lated hepatic ducts. There was no connection appaient 
with the lower sinus. The patient was discharged as im- 
proved on January 22, 1938. 


During the summer of 1938 she had two teeth pulled 
after which her gums bled for three days. 

The biliary drainage from the right upper quadrant had 
continued fioni January, 1935, until her admission to the 
Philadelphia General Hospital November 9, 1938. Since 
the onset of illness the patient’s weight has dropped from 
18G to 126 pounds, though she states that her appetite has 
been good and that she has had no “indigestion” of any 
kind. Her stools have been clay colored since her first 
operation. For five weeks prior to admission, she com- 
plained of stiffness of the joints and of a dull ache in the 
long bones on standing. She has recently had hemorrhages 
from the nose and has noticed purpuric spots on the .skin. 
Two days after admission, blood was noted in the bed pan 
following uiination. 

On admission the principal physical findings were emaci- 
ation, loose atonic dry skin, pallor of the eonjunctivae, 
blood pressure 8J '60, a scar in the right upper quadrant 
in which there was a sinus draining large amounts of thin 
yellow-giecn fluid, an incisional hernia in the right upper 
quadrant and many purpuric spots on all extremities up 
to several inches in diameter. The patient’s stools were 
etay cedored. 

Admission studies; 

Prothrombin — less than 17f of normal. 

Prothiombin Time — 420 seconds as comp.aied w-ith 
normal of 12.5 seconds. 

Blood Phosphorous — 4.8 mgm. per cent. 

R. B. C. — 3,000,000 per cu. mm. 

Blood Platelets — 220,000 per cu. mm. 

Icterus Index — 4.0. 

The prothrombin present on this and subsequent do- 
tei-minations was calculated according to the method of 
Quick (1) and his associates. This method depends upon 
the clotting time of recalcified plasma to which thrombo- 
plastin has been added. The graph constructed by Quick 
from which prothrombin per cent may be calculated has 
been used, each determination being done in triplicate, 
using a normal control. 

The administration of alfalfa extract (Vitamin K) was 
begun at 200 cc. per day with sodium choleate grains five. 



Fig. 2. Graph showing prothrombin per cent. Serum Volume Index and Ivy bleed- 
ing time. 
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Fip. 3. Outline of biliary tract by barium meal three 
months after clioledochoduodcnal anastomosis. 


twice a day. The alfalfa e.xtract was prepared by e.xtrac- 
tion of dried alfalfa with acetone in a Soxhlet apparatus 
for six to eiftht hours. After extraction the acetone was 
distilled off and the residue suspended in water. Each 200 
ce. of the “Tea” represents the extraction from forty 
frranis of dried alfalfa. 

On 11-13-38 the dosage of alfalfa extract was increased 
to 100 cc. per day and three days later the prothrombin 
was -lOOr of control. A transfusion of GOO cc. of citrated 
blood was given on 11-17-38. 

On 11-10-39 the p.atient was transferred to the Surgical 
Ward. 

The lipiodol X-ray study on 11-21-38 was reported as 
showing an ov.al-shaped shadow approximately 1 by 4 cm. 
in size at the level of the 12th rib. This was interpreted 
ns being dilated common duct. There were two or three 
.smaller branching shadows believed to be biliaiy radicals 
or sinuses (Fig. 1). 

In further studying the bleeding tendency presented by 
this patient it was thought that it would be of interest to 
observe any changes in the Ivy (2) bleeding time and in 
the Serum Volume Index of Boyce and McFetridge (3) 
and to compare these findings with the prothrombin levels. 
The I\-y bleeding test consists simply in observing the 
period of bleeding from a skin puncture while a tourniquet 
with a pressure of 40 mm. of mercurj- is in place. Any 
bleeding of four minutes or longer is considered a definite 
indication of hemorrhagic tendency. 

The Serum Volume Test is a measure of clot retractility. 
Three cc. of blood is placed in a calibrated tube and 
allowed to stand at room temperature for four hours. The 
clot is then removed. The volume of serum remaining over 
onc-h.alf of the blood volume equals the index. An index 


of one is normal, any rending below this being considered 
as progressively indicative of a tendency to hemorrhage. ; 

The results of those comparative observations may be 
seen in the graph (Fig. 2). 

Examination of the bile on 11-29-38 revealed: chlorides 
675 mgm. per cent; cholate, 61 mgm. per cc. 

On 12-12-38 the patient received a transfusion of 250 
cc. of citrated blood. 

On 12-20-38 the dosage of alfalfa extract was increased 
to 800 cc. per day with sodium choleate grains five, four 
times a day. 

On 12-24-38 a transfusion of 200 cc. of citrated blood 
was given. 

On 12-27-38 a choledochoduodenostomy was performed by 
Dr. Ferguson under local anesthesia, a number 14 catheter 
being placed in the original sinus tract and one Penrose 
drain in the operative site. The patient received a trans- 
fusion immediately after operation. She was given nothing 
by mouth for forty-eight hours postoperatively, fluid in- 
take being maintained intravenously. 

On 12-29-38 the patient was again started on 800 cc. of 
alfalfa .extract daily wth sodium choleate grains five, four 
times a day. i 

On the third postoperative day the dressings were 
soaked wth bile and the catheter in the original sinus wab 
loose. On the fifth postoperative day the light color of the 
drainage and some skin irritation raised the question of 
duodenal fistula. The patient’s stools during this time re- 
mained brown, however, and by the twelfth postoperative 
day drainage through the wound had ceased. ! 

The administration of alfalfa extract was stopped on 
1-13-39 and the following day the patient was allowed out 
of bed. There had been no evidence of any hemorrhage 
postoperatively. 

During her stay in the hospital the patient’s hemoglobin 
had maintained a level of about 13 grams per 100 cc. The 
cholesterol ranged between 122 and 258, the esters usually 
approximating 50%. The Icterus Index ranged from four 
to 12. 

On 1-25-39 a . gastro-intestinal X-ray showed no de- 
formity of the stomach or* duodenum. On reaching the 
duodenum, the barium ascended rapidly into the biliary 
tract, outlining one large duct and two smaller ones (Fig. 
3). 

On 1-27-39 the patient was discharged to her family, 
having no abdominal or gastro-intestinal complaints, but 
still experiencing some difllculty in walking. 

She was seen in follow-up clinic on 2-12-39. The wound 
was well healed and there had been no drainage. How- 
ever, she still had some difficulty in walking. When seen 
again on 3-12-39 she was wthout complaint, her appetite 
was good and her ability to walk much improved. 

On 3-29-39 Ivy bleeding time was 2% minutes. . 

Prothrombin — 58% of control 

Serum Volume Index — .8 
Icterus Index — 3 

Serum Protein — 6.5 

DISCUSSION 

This patient’s course in the hospital presents several 
features of interest. She had total biliary drainage 
for a period of approximately four years ivith late but 
repeated bleeding manifested as urinary bleeding, 
bleeding from the gums, purpuric spots and Joint 
involvement. In association with this hemorrhagic 
tendency our admission studies showed a very low 
prothrombin, less than 1 per cent, probably one of the 
lowest reported. 

We should like to call attention, to the variable effect 
of -Vitamin K and bile salts on the blood prothrombin 
level in this patient. As may be seen from the graph, 
the determinations showed quite a marked shifting in 
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the prothrombin level from time to time in spite of a 
constantly increasing dosage of alfalfa extract and 
bile salts. 

It may be noted that the immediate response to the 
administration of Vitamin K and bile salts was ex- 
tremely favorable, the prothrombin rising from 1% 
to 40% of normal in five days. Thereafter, there was 
an abrupt fall never reaching the above figure until 
after surgical anastomosis between the duct and the 
duodenum. One might question the results of the test 
for prothrombin if the variations did not coincide very 
well with those noted in the Ivy bleeding time and the 
Serum Volume Index of Boyce and McFetridge. 
Certain it is that the maximum time for surgical inter- 
vention as measured by the prothrombin content of 
the blood came during the first week or two after the 
administration of Vitamin K and bile salts. 

There is also shown on the graph the relationship 
between the Serum Volume Index and the Ivy bleeding 
time to the prothrombin per cent. These simple tests, 
the performance of which requires no elaborate equip- 
ment or special laboratory facilities, gave results 
rather closely paralleling the variations in pro- 
thrombin level. We believe these tests to be of value 
in determining the presence of a tendency to hemor- 
rhage particularly in any circumstance where the 


laboratory facilities for determination of blood pro- 
thrombin levels are not available. 

This case also demonstrates the feasibility of the 
use of local anesthesia for major abdominal procedures 
in these desperately ill patients. Local infiltration with 
one per cent novocaine preceded by adequate pre- 
operative sedation proved to be perfectly satisfactory 
for this operation. 

As may be seen from the graph, the operation was 
perfoi'med in the face of a low prothrombin level. 
This was done because we believed that the patient 
was losing ground in spite of constant feedings of the 
alfalfa extract. There was no postoperative bleeding. 
This may be attributed in part to the use of trans- 
fusions, though Snell, Butt and Osterberg (4) believe 
the effect of transfusion in raising the blood level of 
prothrombin is transitory. The patient received four 
transfusions in all, one of which was three days before 
operation and one immediately following it. 
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Carcinoid Tumors of the Small Intestine 

By 

ISIDOR KROSS, M.D., F.A.C.S.* 

NEW YORK, NEW YORK 


I N 1888 Lubarsch (1) described two cases of small 
intestinal neoplasms situated in the submucosa. 
These differed from the ordinary adenocarcinomata. 
He studied these tumors in serial sections and found 
that they were connected with the crypts of Liiber- 
kuhn. I^ile these tumors showed lack of metastases, 
absence of true glandular structure and were composed 
of cells unlike those of normal intestinal mucosa, he 
still classified them as primary carcinomata of the 
ileum. 

Ranson (2) described a similar tumor, which how- 
ever extended into the mesentery and through the 
peritoneal coat, and was accompanied by secondary 
tumors in the liver, whose structure was the same as 
that of the primary growth. He too considered this 
neoplasm as belonging to the category of carcinoma. 
Oberndorfer (3) was the first to recognize definitely 
that this tumor was not a true carcinoma and called 
it carcinoid. He considered it to be quite harmless in 
character and maintained that it originated from 
pancreatic rests. Burkhardt (4) analyzed a group of 
small intestine tumors of similar type, and came to 
the conclusion that they were definitely derived from 
the intestinal epithelium and had a low degree of 
malignancy. Forbus (5) in an analytical review of 
the various theories of development, supports the en- 
docrine theory and calls them endocrine tumors or 

*VisitinB Sargeon, City Hospital; Associate Attending Surgeon, Beth 
Israel Hospital ; Associate Attending Surgeon, Montefiore Hospital. 


argentaffine tumors and maintains that they are sepa- 
rate and distinct from the carcinomata. In his con- 
clusion he calls attention to the “general harmless , 
character of the argentaffine tumors.” Gaspai (6) re- 
ports a similar type of tumor but classifies it as carci- 
noma. Very recently Wyatt (7) again reviewed this 
subject, reporting three cases — two in the appendix 
and one in the caecum. He concludes that “this tumor 
is a carcinoma arising from the Kulschitzky cells of 
the intestinal epithelium” and “that all carcinoids are 
slow growing but malignant tumors.” Humphreys (8) 
collected 152 cases of argentaffine tumor of the sm.all 
intestine and found that 24.4% of them had metas- 
tasized. 

Raiford (9) analyzed 29 of his own cases and found 
that 6 of them — over 20% — were malignant. 


Table I 


Location 

Total Number 

Malignant 

Per Cent 

Stomach 

I 

1 

100 

Small intestine 

9 

2 

22 

Appendix 

17 

1 

5.9 

Large bowel 1 

2 

' 2 

100 


In his description of the histogenesis of this neo- 
plasm Raiford writes that “these peculiar cells were 
first described by Nicolas Kulschitzky (10) in 1897, 
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as spfi:ialized epithelial cells having a characteristic 
structure.” Schmidt restudied them in 1905 and 
noting their yellow color called them “gelber zellen.” 
He concluded that they were a part of the chromaffin 
system and similar to the cells of the adrenal medulla. 
Go.sset and Masson (lO) found in 1914 that certain 
Ki'anules in the cytoplasm had the power of reducing 
silver compound."!, having brown or black particles. In 
view of this affinity for silver, they called the cells 
“argentaffi’ie.” By subsequent investigators they have 
been called "entero-chromaffinc cells” (Ciaccio) (11) 
and "chromo-argentaffine cells” (Cordier) (12). 

The cells are found in all parts of the intestinal 
tract of men and many of the higher vertebrates. They 
differ in number with the location, being most numer- 
oii-s in the appendix and terminal ileum, where from 
five to ton may be found in each crypt. They are less 
common in the colon and upper small intestine and 
comparatively rare in the stomach and rectum: They 
are concentrated at the bases of the crypts, where they 
are pear shaped, with broad bases lying on the base- 
ment membrane and narrow bottle shaped necks lead- 
ing up to the lumen of the crypt. The cytoplasm stains 
lighter than that of other epithelial cells, but scattered 
throughout are numerous acidophilic granules. The 
nucleus is round, uniform in size, and located near the 
center of the cell. It contains a finely reticulated 
network with numerous small chromatin ' particles. 
Stained by the silver impregnation technic of Gossett 
and Masson, the cytoplasmic granules appear as tiny 
brown or black particles. 

The origin of the cells is still a moot question. 
Masson on the basis of their appearance in regener- 
.ating epithelium and their occasional occurrence in 
m.alignant tumors arising from the epithelial cells, 
.attempts to explain them as differential epithelial cells 
of entodcrmal origin. Kull, studying them in the 
chicken cmbrj’o concluded that they were of mesenchy- 
ma l origin. It seemed to Baiford that they are cells 
of ectodermal origin which have migrated early in 
life from the neural crest .and become adapted to a 
.<pccial function in forming a part of the general 


chromaffin system. In favor of this mode of origin is 
tlie striking similarity of the cells of certain tumors 
to the cells of the adrenal gland, not only in morpholo- 
gical form but also in the gross color of the tumor. 
The affinity for silver exhibited by tumor cells is not 
present in epithelial cells, but is possessed by many 
cells of ectodermal origin. As has already been pointed 
out, the appearance of rosettes in typical carcinoids 
links them to the neuro-blastomas. 

The function of the cells is likewise unknomi. 
Masson regards them as forming a diffuse endocrine 
organ and through secretion of a substance which ho 
designates as .“neurocine,” exerting a regulatory in- 
fluence upon the proliferation of smooth muscle fibers 
of the intestinal wall, especially those of the muscu- 
laris mucosa. By this he e.xplains the smooth muscle 
hypertrophy coincident to the carcinoid tumors, cs- 
peciallj' those located in the appendix. 

There remains the correlation of these normal 
argentaffine cells with the carcinoid -tumors. That 
these tumors arise from these cells is generally con- 
ceded. The similarity in both staining reaction and 
microchemical properties gives striking evidence of 
their relation. It is also occasionally possible to ob- 
serve the growth of a tumor directly from the cells 
in the crypts, 

Masson contends that the normal cells migrate first 
to nerves of the submucous plexus, where they may 
normally be found within the substance of the nerve. 
In this location, proliferation forms neuromata, and 
these in turn are directly responsible for subsequent 
tumor formation. One occasionally does find a neuro- 
genic hypertrophy coincident with carcinoid fonnation 
and it is true there are cells in proximity to the nen'es 
which strikingly resemble tumor cells. They are pos- 
sessed however of a perineural and not an intraneural 
arrangement .nnd I am not convinced that they signify 
more than a secondary invasion of the nei-ve sheath. 
Therefore while there is excellent reason to believe 
that the tumors arise from the normal argentaffine 
cells, the presence of argentaffine neuromata as inter- 
mediary stages must be questioned. 

To summarize, it is ascertained beyond reasonable 
doubt that the carcinoid tumors arise from the cells of 
Kulschitzky or the chromoargentaffine cells of Masson 
and that these cells are normally present in the in- 
testinal tract of man. They are thought to be chro- 
maffin in nature, and the tumors are consequently 
chromaffin tumors.” 

In view of the rarity of this condition arid in view 
especially of the lack of unanimity regarding its char- 
acter, it is worth while reporting these cases until 
sufficient data are accumulated to put this subject on 
a firm basis. 

A. S., a woman of thirty-seven, was admitted to Beth 
Israel Hospital on January 28, 1938. Twelve weeks prior 
to this date she had begun to feel transient pains in the 
upper abdomen radiating to the right lower quadrant. 
These lasted from ten to thirty seconds, and while they 
were present, a mass about the size of an orange would 
appear to the right of the navel. Obviously a loop of 
bowel was contracting powerfully against an obstruction. 

Occasionally the woman vomited, and as time passed the 
attacks of pain became more frequent. Constipation de- 
veloped. Appetite disappeared, and there was a loss of 
45 pounds in weight. 
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A diagnosis was made of intestinal obstruction, and the 
patient was operated on. Part of the small bowel was 
found then to be distended to three times the normal 
calibre and tracing it doTO obstruction was found at a 
place where there was a hard annular constriction. About 
5 cm. distal to this point there was a small induration 
about 1 cm. in diameter in the wall of the small bowel. 
An entero-anastomosis was made, and a month later, at 
a second operation, the growth was resected. The path- 
ologist reported that there were two carcinoid tumors of 
the jejunum, one of them causing the stenosis. There was 
some ulceration of the mucosa over both of them. The 


patient recovered uneventfully. Fig. 1 shows the micro- 
scopic appearance of the section of the tumor. 
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SPECIAL NOTICE 

T he current issue of the Journal rvill constitute the 
last number of Volume VI. The first issue of 
Volume AHI tvill appear early hi Januaty and from 
then henceforth each volume will begin with the Janu- 
ary issue. This wall result in Volume VI being a ten 
issue volume. The change has been considered ad- 
visable by the Editorial Council to avoid the confusion 
which naturally arises when the volumes do not coin- 
cide with the calendar month. This change will make 
no difference to subscribers whose payments will en- 
title them to twelve issues. 


THE LmiT IN THE TREATMENT OF ULCER 

T he last drug that any physician would ever think 
of using in the treatment of peptic ulcer would 
probably be histamine. For this reason it is interest- 
ing to find in 'the Presse Medicale for February f), 
1938, ,a report by Jacob and Israel to the effect that 
they have been getting good results in the treatment 
of the painful crises of ulcer b.v giving daily injections 
of 0.1 mg. of histamine. The authors started this 
treatment on the hunch that the good results obtained 
with histidine were due to the presence of histamine 
as a contaminant! They reported that in all the cases 
in w'hich the patients were treated the pain stopped, 
and they concluded that this may have been due to 
vasodilatory effects, relaxation of smooth muscle, or to 
some antalgic power resident in the histamine. 

We hate to suggest this because there are so many 
persons about with a fondness for trying new things 
and then writing them up enthusiastically, but really, 
shouldn't someone now' try, at least once, to treat ulcer 
with a mixture of equal parts of tabasco sauce, cucum- 
ber juice, absolute alcohol and carpet tacks? 

Walter C. Alvarez, Rochestei-, Minn. 


SOME PECULIAR TRENDS IN THE INCIDENCE 
OF PEPTIC ULCER THROUGH THE YEARS 

E veryone who is at all interested in the problems 
of peptic ulcer will want to read Alsted’s little 
hook on the changing incidence of peptic ulcer as is 
show-n by statistics gathered through the years in the 
hospitals of Copenhagen. Students of the subject are 
well aware of the fact that years ago peptic ulcers 
were thought to be present almost always in the 
stomach and seldom in the duodenum. In Denmark, as 
in the United States, the ratio of duodenal to gastric 
ulcers has risen from about 1 to 1 to 10 or more to 1. 


Doubtless much of the change of opinion which 
came about 1905 was due to the discovery by surgeons 
that duodenal ulcer was a common lesion. Aclually, 
the pathologists did not come to realize how frequentl.v 
the duodenum is scarred until Robertson and Hargis 
called attention to the remarkable shortening of the 
distance from the pylorus to the papilla of Vater 
which is found in every case of healed duodenal ulcer. 
But one can hardly ascribe all of the differences he- 
tw'een the old and the new stattstics to a defect 
in observation. Furthermore, although it is highly 
probable that much of the recent increase in the inci- 
dence of duodenal ulcer which shows up in the records 
of hospitals and clinics can be ascribed to the increas- 
ing frequency with which patients with indigestion 
are studied by roentgenologists, it- is doubtful if all 
the increase can be explained in this way. Besides, 
improvements in diagnostic skill could hardly account 
for the marked change in the sex incidences of the 
two types of ulcer which has been observed in almost 
all countries where statistics have been gathered. 
Thus, during the last forty years in Denmark, the 
ratio of men to w’omen w'ith ulcer has risen from about 
1 to 1 to 3 to 1. 

One of the interesting points made by Alsted is that 
it appears that years ago ulcers were generally acute 
and when they healed the patient commonly remained 
well. Today ulcer is usually looked on as a chronic dis- 
ease which will probably recur many time.s through- - 
out a lifetime. One must suspect, however, that much 
of this difference in the aspect of the disease is arti- 
ficial and due only to the change in the attitude of 
physicians which came with experience. Some men 
will remember that around 1920 many of the older 
gastro-enterologists and surgeons found it hard to 
face the fact that ulcer is a chronic disease and that 
the patients do not always stay well after either 
medical or surgical treatment. Even in the field of 
science, when a man hates to face a new and un- 
welcome fact he can often do a very thorough job of 
closing his eyes and mind to it. 

One of the most puzzling features of Alsted’s data 
is the decided break in the curves at a point which 
corresponds to the period at the end of the World War. 
If we could only understand what happened then to so 
suddenly and markedly change the incidence of hema- 
temesis we might have a very useful therapeutic hint 
at our disposal. 

It should alarm everyone to see how steeply the 
curve which represents the incidence of gastro-in- 
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tcstinal hemorrhage in men has been rising during 
the Jast few years. It is remarkable also to see how 
the incidence of ulcer in the case of men is rising 
rapidly along a straight line, while it is rising but 
.slightly if at all in the case of women. 

Walter C. Alvarez, Rochester, Minn. 


NEW BOOKS ON THE EARLY DIAGNOSIS OF 
CANCER OF THE STOMACH 

A ll gastro-enterologists will rejoice in the recent 
appearance of two fine books in which the authors 
.stress the importence of studying and leaming to 
recognize the earliest stages and appearances of 
cancer of the stomach. For years the textbook descrip- 
tion of cancer of the stomach was that of the final 
hopeless stage with emaciation, coflee-ground vomitus, 
complete achlorhydria and a palpable tumor, and 
eventually physicians became so used to and so satis- 
fied with this picture as to resent the ivritings of 
anyone who dared describe the picture of early cancer 
of the stomach as it appears in strong, healthy-looking 
men who complain of only a little hunger pain, or loss 
of appetite or strength, and who have a normal gastric 
acidity. HTien such descriptions were noticed or 
quoted at all, about all that was said about the wTiter 
was that he was an untrustworthy fellow who was 
bent on calling all sorts of lesions cancerous when they 
were really nothing of the sort. 

Now there comes out of Germany Konjetzny’s 
beautifully illustrated book in which the early stages 
of the various tjiies of carcinoma of the stomach are 
described, and the work of men all over the world who 
have described early carcinoma of the stomach is 
recognized and quoted. Konjetzny -writes largely from 
the point of view of the pathologist, and most of his 
illustrations show the histologic structure of gastric 
carcinomas of the several types. As one would expect, 
approximately half of the book is taken up with a dis- 
cu.'ssion of conditions -which are probably precancerous. 

The other interesting book which is well worthy of 
notice here is that of Rend Gutmann and his asso- 
ciates. This book is written largely from the points 
of view of the clinician and the roentgenologist. Gut- 
mann. Bertrand and Pdristiany have for years been 
studying the early radiologic signs of cancer of the 
stomach, and it is a pleasure to find them admitting 
now that in many cases it is impossible for the roent- 
genologist to distinguish betiveen a benign and a ma- 
lignant ulcer. Gutmann has written a verj* interesting 
chapter on the several puzzling syndromes by which 
cancer of the stomach commonly announces itself. 
Unfortunately for our patients, those of us physicians 
who received our medical training thirty years ago 
were never told that the first sign of cancer of the 
stomach is often constip.ition, hunger pain, a little 
nausea, some heartburn, anemia, or loss of energy or 
appetite. 

FuVn-.Utri! 1, 1030. 

Walter C. Alvarez, Rochester, Minn. 


THE SIGNIFICANCE OF DUODENAL STASIS 

D uring the years many articles have appeared on 
duoden.al stasis, on the symptoms supposed to be 
produced by if, and on the way they can be relieved by 
duoiicnojejuno.stomy. Some time ago Wilkie of Scot- 
l.md, w.as an onthu.siastic advocate of this operation. 


but as years passed and he saw many of his patients 
returning -with the same old symptoms, he lost interest 
in the subject. Unfortunately, in most cases, the man 
who makes an esthusiastic preliminary report about a 
few apparently cured patients fails to write anything 
later when the patients begin to come back -with the 
same old pains and troubles. 

For fifteen years the -iwiter has hunted for a good 
typical case of duodenal stasis, curable by operation, 
but so far has not found one. Occasionally it seemed 
as if one had been found, but then further roentgen- 
ologic ' studies showed that the stasis was not re- 
peatedly demonstrable. The writer has seen only a 
very few cases in which the operation -ivas done by the 
home surgeon, and then the results were not en- 
couraging. In some of these cases it became clear with 
the passage of time that the sjmdrome had really been 
due to a migraine in which the headache was so mild 
and the abdominal storm so great that it is no wonder 
that the correct diagnosis was missed. 

In a recent paper in the April, 1939, number of 
“Annals of Surgery,” Oppenheimer, of Beirut, re- 
ported a series of cases in which some duodenal stasis 
could at times be demonstrated. His studies led him 
to doubt the importance of pressure by the mesenteric 
artery on the jejunum as a cause of duodenal stasis. 
Neither did he find that stasis is caused commonly by 
adhesions, kinking, or intrinsic or extrinsic growths. 
Interestingly, duodenal stasis was found in students 
who presented none of the symptoms which are 
supposed to be typical of duodena! stasis, and it was 
not found in some cases in which the typical symptoms 
were complained of. 

Accordingly, Oppenheimer concluded that duodenal 
stasis, as demonstrated roentgenographically, does not 
necessarily indicate anatomic obstruction, and it does 
not mean that the indigestion complained of is due to 
the peculiarity in function found. 

All of this does not mean that there is no such thing 
as duodenal stasis with symptoms. All it suggests is 
that no duodenojejunostomy should be performed until 
repeated studies have shoivn that the stasis is often 
present and that the symptoms are not those of an 
atypical migraine or of a neurosis in a constitutionally 
inadequate person. 

Walter C. Alvarez, Rochester, Minn. 


THE NEW OXYGEN TREATMENT FOR 
MIGRAINE 

I T was recently reported in the Proceedings of the 
Staff Meetings of The Mayo Clinic (March 15, 
1939) that the administration of pure oxygen for one 
or two hours -iwll, in some patients with migraine, 
abort the attack. The discovery -was made by a lay- 
man, Mr. Charles E. Rhein, of Chicago. Further ex- 
perience by Alvarez and Boothby and the reports of 
physicians throughout the country now leave no doubt 
as to the ability of this treatment to bring grateful 
relief to a considerable number of the sufferers with 
this miserable and disabling and common disease. Just 
how large the percentage of patients is -who can be 
helped in this way is as yet unknown. 

Curiously, cases have been found in which one head- 
ache ivas promptly relieved by oxygen and another, a 
few days later, was not. An effort must now be made 
to find out why some persons respond well and others 
do not. The impression gained is that the patients 
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who do not respond well are those whose migraine is 
atypical or complicated by other diseases such as 
hypertension, or by a considerable degree of psycho- 
pathy or the nei-vous storms of the menopause. 

Experiments on animals have shown that a better 
o.xygenation of the tissues of the brain up to a certain 
limit will lower the tendency to convulsive seizures, 
and some evidence is accumulating to show that 
epilepsy also can be helped by a better oxidation of 
the brain. 

Before permitting a patient to lay out considerable 
money for equipment, the physician \vill do well first 
to see if he or she responds w'ell to the inhalation of 
oxygen. This may be done by having the patient 
breathe oxygen from a small basal metabolism machine 
or from the anesthetist’s equipment in a hospital. In 
the larger cities the companies that sell oxygen will 
often rent the necessary apparatus for a time until the 
patient is sure he wants to buy. If good results are 
secured, then the patient can buy a BLB mask (sold 
by the Ohio Chemical and Manufacturing Company, of 
Cleveland, Ohio) and can secure a tank of oxygen with 
a reducing valve and perhaps a flowmeter. A flow of 
6 liters a minute is usually about right. The little bag 
on the BLB mask should about collapse with each 
breath. The valves on the tube between the mask and 
the 'rebreathing bag should be closed. 

There need be no fear about breathing pure oxygen 
for a couple of hours, even two or three times a day. 
Especially in those bad cases in which the patient goes 
from one headache into another, the oxygen treatment 
is often better than is that with ergotamine. There 


are no uncomfortable by-eflects, the relief comes more 
quickly, and there need be no fear of injury to arteries. 
Interestingly, in several such bad cases, there has been 
a marked lessening in the severity of the attacks and 
in the frequency with which they recurred. This may 
well have been due to the fact that the patient got 
rest which w-as impossible when she was going from 
one horrible attack into another. 

The patient should not be discouraged if the first 
treatment does not bring prompt and complete relief. 
Sometimes, at first, the brain is so irritable and tired 
that no treatment could put an immediate stop to the 
headache. Then a suppositorj' of 3 grains (0.2 gm.) 
of nembutal may help greatly by quieting the vomiting 
center and giving the patient sleep and rest. It is 
useless to give drugs b 3 ’ mouth when nausea is 
present. In some bad cases intramuscular injections 
of gynergen will get the patient into a better con- 
dition, and then perhaps the oxygen treatment will 
work well. There is no knovm reason wh}' the two 
treatments should not be used together at first. One 
patient who, on one day, failed to get relief from 
oxygen inhalation for two hours, later, when she was 
not so tired, obtained perfect relief in half an hour. 
In some of the severe cases the patient who gets relief 
after breathing o.xygen for an hour may start to slip 
back after an hour or two. Then, often, another hour's 
treatment will put an end to the attack. 

One splendid feature of the oxygen treatment is 
that commonly the patient comes out of the attack 
with a clear head and able to go right back to work. 

Walter C. Alvarez, Rochester, Minn. 
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The Wisdom of the Body. By Walter B. Cannon, 
New York, W. W. Norton & Company, Inc., 333 pp. 
Price ?3.50. 

T his is a revised edition of one of Cannon's thought 
producing and valuable books. One of the most re- 
markable things about living organisms is their ability 
to get back on an even keel after something rocks the 
boat. In this book one learns why the body is able to 
maintain a fairly constant supply of water, salt, sugar, 
proteins and fat. We learn something about the main- 
tenance of a constant temperature and about the de- 
fenses against injurious agents. We learn something 
also about the ways in which the body repairs itself 
after illness or injury, about the value of antitoxins 
in disease and the ways in which the glands and the 
nervous system contribute to the stability of the 
several bodily functions. 

This is a book which is of great interest not only 
to the professional physiologists but to the physician 
and even to the scientifically inclined layman. We 
recommend it heartily. 


The Canned Food Reference Manual. New York, 
American Can Company, printed bj' The Haddon 
Craftsmen, Inc., 242 pp. 

T his is a splendid little book crammed wdth infor- 
mation, well written, well printed, and well illus- 
trated. Every dietitian should have a copy on the desk. 
The book is full of tables giving the composition of 


large numbers of canned foods, together with the con- 
tent of vitamins and the more important chemical 
elements. 


Der Magenschleim. By Arthur Mahlo, Stuttgart, 
Ferdinand Enke, 63 pp., 1938. Price RM kdO. 

T his is a monograph of 53 pages on the mucus of 
the stomach. Much information has been gleaned 
from the literature, and there are brief comments on 
some of the author’s own researches. The little mono- 
graph should be of interest to all those who have been 
studying the several components of gastric secretion. 
We have the feeling that it would have been much 
better if while Dr. Mahlo was at it he had gone into 
his subject in more detail and had presented more 
laboratory data. However, this booklet will be a great 
help to anyone tiying to become oriented in this field. 


Vitamin-Mineral Digest. Compiled by the Scientific 
Staff of the U. S. Vitamin Corporation under the 
guidance of Dr. Casimir Funk and Dr. Harry E. 
Dubin, 40 pp., 1939. 

T his booklet, published bj’ the United States 
Vitamin Corporation of 250 East 43rd Street, New 
York, was written by Dr. Casimir Funk and Dr. Harry 
Dubin. Everyone knows that Dr. Funk was the man 
who originated the term “vitamine.” In recent years 
the "e” has been removed so as not to confuse these 
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curi'ius chemical substances with the amines. FoIIow- 
itu: the (juc.-itinn ami an.swer style, this little book pivp 
a preat <ieal of information which the physician \vi!I 
occasionally want to have and which mipht take him 
o.mc time to dip out of a larpcr volume or out of the 
curn-nt literature. 


/’/jy.' iolopy uf thr S'crvoim Systov.. By J. F. Fulton. 
.Vfw York, Oxford Univer.sity Pre.-JS, 675 pp., ID.’JS. 

T ubs i.-" a splendid book and one that i.s much 
needed today. In the past, books on the nciwous 
.sy.stem have been written cither from the point of 
Mew of the ;inatomi.st. or from tliat of the neurologist 
and the iieuro.surgeon. Now we have a book written 
from tile point of view of a iihy.siologist. Here Fulton 
l.nngs together ami summarize.s an enormous amount 
: work winVh lias been done during recent years on 
prolilems of the structure and function of the 
.Alufh of thi.s work i.s as yet unheard 
• t> yn. ra! practitioners and almost unknown to 
1 , '■•rai'M .Mui li of ii has been done in research 
I d.'-raioni s with apparatus borrowed from the phy- 
am! miirh of it has been done on animals in 
iM ■< ii various part.s of the brain have been removed. 

1 r.e part that will particularly interest the gastro- 
• I.', lolovist will be the chapters on the autonomic di- 
!Mi oi the nervous system and on the hypothalamus 
t- leiiier.s for the regulation of the autonomic 
I'l l .oils svsi,ini. It is unfortunate that during the last 
tvventv vears so much of the theorizing about the 
'.vmp.itiu tii' ami the parasympathetic nerve.s that has 
' III umt'end the literature has been done by clinicians 
who .. "'y i))*' vaguest idea of what they were talk- 
ing abler ' )iie has to wonder often if they know what 
'!e -M- t hctic and the parasympathetic nerves are 
(v vi '!,i V work. In most cases the writer's stock of 
. ' ! !!,,r oil had apparently been that carried over 
f'M'i ..-o/li go days and from to.vtbooks that saw the 
ligli; line thirty years ago. 

i>! la c !hf conception of autonomic action has been 
grr.rlv changed by the discovery that out of the ends 
of !!u-m nerves come chemical substances which pro- 
loundiy atfert not only smooth muscle and other 
•is.nii's but also the consciousness of the individual. 
Much information is being gathered also on the 
important ^ubject of the relation of the autonomic 
m rvous .‘system to the transmission of pain, and es- 
pecially of the type of pain that brings much worry 
!o the interni-<t. 

.Any clinician who will read Fulton’s Chapter 13 on 
the hypothalamu.s must, we believe, be greatly im- 
pn'.--id with the probability th.at some of the curious 
distresses which so alarm nervous and psychopathic 
p-r-vons are the result of disturbances in the functions 
Ilf the hypothalamus. This is the place in which highly 
organized vegetative functions are integrated. By 
.stimulating this region one can produce marked sweat- 
ing. vasoconstriction, or changes in blood pressure 
througluuit the body. By injury to this region, one can 
produce changes in body temperature, changes in the 
level of blood sugar, changes in blood pressure, in 
water bidance, in tiie metabolism of carbohydrates and 
fal.n. and in sexual development. It is a remarkable 
fact shown particularly by Bard that when cerebral 
control is removed from thi.s hypothalamic region, the 
nnim.als will exhibit outbursts of fear or rage during 
which the pupils dilate, the hair stands on end. the 


heart rate increases, blood pressure rise.s and sali- 
vation occurs. Obviously some sort of a storm take.s 
place in the autonomic nervous system. Some experi- 
mentei-s have showm that these animals develop also 
e.\trasystoles and other disturbances of cardiac 
function. 

It is intere.sting also that barbituric acid and anes- 
thetics greatly affect these nuclei. The gastro-enter- 
ologist must be greatly interested in this region be- 
cause .stimulation of these centers will markedly nlTcct 
the motor and secretorj’ functions of the stomach and 
intestine. It is known also that injury in this region 
will give rise to ulceration of the stomach and duo- 
denum. 

Already it is ijossible to recognize five distinct syn- 
dromes arising in the hypothalamus, four due to de- 
struction of areas and one due to periodic irritation 
of the centers. These syndromes are (I) hyperthermia, 
(2) diabetes insipidus and emaciation, (3) the adi- 
posogenital syndrome, (4) hypersomnia with dis- 
turbed thermal regulation and (5) autonomic cjiilepsy. 
Today it i.s known that diabetes insipidus is produced 
by a certain lesion of the anterior nuclei of the hypo- 
thalamus. Similarly, tiie work of Philip Smith and 
others has shown that one type of the adiposogenital 
syndrome is produced by disease in the middle group 
of hypothalamic nuclei. As one would c.xpecl then, 
patients with this type of trouble can not be much 
helped by the injection of pituitary substance. 

'The clinician must bo greatly interested in this 
region also because it has so much to do with disturb- 
ances of sleep and with the reaction of the patient to 
barbiturates. As one might e.xpect, it is this part of 
the brain which is particularly involved in many casc.s 
of encephalitis. There is some center in this region of 
the hypothalamus which suppresses cortical activity 
and gives rise to epileptoid spells. 


The State of California, a Medico-Geographical 
Account. By J. Praslow. Translated from the Geman 
by Frederick Cordes. John J. Newbegin, San Fran- 
cisco, 86 pp., 1939, 

T his is an interesting little book. It i.s naturally of 
particular interest to Californians, but any phy- 
sician who is interested in history and e.xploration 
will find it good reading. Five years ago Dr. Cordes 
happened to note in a catalogue of rare books a title 
which interested him. He sent for the little volume 
and soon w'as busy translating it into English and 
learning all he could about the author, who practiced 
medicine in San Francisco from 1849 to 1856. After 
a trip back to Germany he went to Culiacan on the 
west coast of Mexico and practiced there until his 
death. 

The book gives much interesting information about 
the appearance of California in the early days, about 
the Indians and the miners, and about the bad health 
conditions due to poor food and water. When Dr. 
Praslow arrived in San Francisco he found some 
fifteen or twenty physician.s already there. There were 
no pharmacies at firet, and every doctor had to dis- 
pense. 

Praslow was much interested in the ever-present 
problem of scurvy. Ships coming around the Horn 
were generally full of it, and on landing, the patients 
were given large amounts of meat, many vegetables, 
dried fruits, and solutions of vinegar. Tartaric, citric, 




are 


Concentrated Sugars Indicated 


INFANT 

FEEDING 

PRACTICE 

POINTERS 


in Milk \l{ixtures? 


Answers to 
Physicians’ Questions 

1. Q. How many calories are in a 
tablespoon of Karo? 

A, 60 calories. 

2. Q. How many calories are in a 
tablespoon of powdered dex- 
trins-maltose-dextrose? 

A. 29 calories. 

3. Q. How many calories are in an 
ounce of Karo? 

A. J oz. 'vol.'-120 cals. 

1 oz. wi.—90 cals. 

4. Q. Is Karo hypo-allergenic? 

A. Kes, Karo is free from pro- 
teins likely to produce allergic 
manifestations. 

5. Q. Is Karo economical? 

A. Yes, Karo costs much less 
. than most other carbohydrates. 




C^oncentrated feeding is 
indicated in certain digestive and nutritional 
disturbances as well as in convalescence. The 
quantity of feeding given at one time is re- 
duced and the caloric intake is maintained by 
concentrated mixtures prepared from evapo- 
rated, dried or acid milk and Karo Syrup. 

Karo Syrup is a mixture of concentrated 
sugars. When you consider that volume for 
volume, Karo Syrup furnishes twice as many 
calories as similar sugar modifiers in powdered 
form, you realize how strongly saturated Karo 
is in dextrins — maltose — dextrose. 


^n^cLnti ~TlitLve 

ON 

Kdto ^otmu[<z6 


Infant feeding practice is primarily the concern of the 
physician: therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
information, write Corn Products Sales Company, 
Dept.DN.12, 17 Battery Place, New York City, N. Y. 


731 


American Journal of Digestive Dise,\ses 


sulphuric and muriatic acids were 
P'ivon. also scurvy prass. The best 
rernniy jimved to be potatoes, scraped 
and eaten raw or applied ns poultices 
over the swellinRs and ulcers. Brewer's 
yea«t was also used. 

In .San Francisco there were severe 
epidemic.s of dysentery and diarrhea 
and at times probably cholera. Jliners 
who went up throuch the swampy 
central valleys suffered severely with 
malaria. Typhoid fever was al.so a 
problem. Great numbers of Chinese 
were broufrht in from the Orient, 
carrying their diseases with them. 
Their prostitutes broURhl a particu- 
larly virulent type of .syphilis and 
ponorrhea. 


It is intcre-stinfr to note that the 
Indians of the Sacramento Valley 
were much troubled with malaria. 
One wonders if they liad it before the 
whites came. 

Accordinp to Praslow, cretinism 
was rather common amonpr the Indi- 
ans and native-born Spaniards, es- 
pecially in the neighborhood of Cape 
Mendocino. Interestingly, this region 
is stil an endemic focus of thyroid 
disease. 

Tubcretilosc dc Tube Digestif. By 
Andre Cade, Paul Santy and Jean 
Heitz, Paris, G. Doin & Cic., 411 pp., 
19,37. Price 80 Fr. 

This is an excellent monograph on 


tuberculosis of the digestive tract, 
well written and well illustrated. 
There is a large bibliography. It is 
probable that some of the lesions de- 
scribed under tuberculosis of the 
terminal ileum fall in the group of 
troubles now known ns terminal 
ileitis. This book is well worthy of a 
place in the library of the gastro- 
enterologist. 

Abstracts 

Friedman, M. H. F. 

Gastric Secretion in Birds. J. 
Cell, and Comv. Physiol., 1S:219- 
2.1i, April, 1939. 

In pigeons and chickens under . 
Nembutal anesthesia gastric secretion 
is intermittent, not spontaneous or 
continuous. In both the pigeon and 
the chicken the secretion of acid and 
of pepsin is under the control of the 
parnsjunpathetic nervous system. In 
birds, histamine stimulates chiefly the 
secretion of acid, the gastric juice 
being extremely poor in pepsin. The 
concentration of pepsin is higher in 
the gastric juice of the chicken than 
in that of the pigeon. The rate of 
gastric secretion is dependent on the 
volume of body fluids in the circu- 
lation. Repeated injections of large 
doses of histamine cause hemorrhagic 
lesions of the proventriculus in the 
form of multiple erosions. 

W. C. Alvarez, Rochester, Minn. 

Weinstein, Louis and Bogin, Max- 
well. 

The Effect of Banana Feeding 
on the Intestinal Flora and on 
Constipation in Children and 
Adults. Jtev. Gastroent, 0(1). -IS- 
21, 1939. 

Studies were made on persons 
having predominating E. coli but no 
L. acidophilus in the feces and whose 
constipation did not respond to ordi- 
nary therapeutic measures. Diet was 
unchanged except for the addition of 
3-4 ripe bananas a day. L. acidophilus 
appeared after the first week. By the 
end of the second week it constituted 
90-95 per cent of the flora in some 
cases. After the sixth week it had 
disappeared in all but one per.son. 
Constipation was completely relieved 
in 1-2 weeks. — G. H. C. (courtesy of 
Biological Abstracts). 

Snyder, C. D., Johnson, R. E. and 
Peek, C. McI. 

The Minute-Volume Uptake and 
Output of Substances Perfused 
Through Liver Surviving in an 
Oncometer. Am. J. Physiol., 12Jt 
(S):70I,-71C, 1938. 

Analyses of the inflow and outflow 
to a liver preparation surviving in an 
oncometer have been made for K, 
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sURar nnd, in a few experiments, !ilso 
for chloride. The .samples analyzed 
were collected from the hepatic out- 
flow at frequent, successive and short- 
lastinfr intervals of time while the 
orRan was responding to injections of 
acetyi-B-methylcholine chloride or 
adrenalin chloride into its inflow can- 
nula. When the chanRcs in volume of 
the orjran ns %vell ns changes in rate 
of outflow and inflow are taken into 
the calculations, then the amounts of 
uptake and output of substances con- 
tained in the perfusate may he quite 
difTercnt from those indicated by con- 
centrations alone at the sites of in- 
flow and outflow. The differences in 


content per unit of time under certain 
conditions may be all out of pro- 
portion to the differences in content 
per unit of volume, and the values for 
the former may change greatly while 
tliose for the latter change not at all 
and vice versa. The method obviates 
resort of the procedure employed in 
chronic cases, namely, the taking of 
sections out of the organ under in- 
vestigation. The method further 
makes possible the exptl. differentia- 
tion between the vascular and glandu- 
lar effects of various agents upon the 
liver. The experiments here reported 
demonstrate this differentiating capa- 
city of the method, especially when 


autonomonamctic agents are injected 
into the portal vein of the liver. The 
method promises further to be useful 
both in the study of the role played 
by an organ in producing transient 
alterations in the composition of the 
general circulation (minute-volume 
output here is of the greatest im- 
portance) ; and in the study of the 
role played by the varying contents 
of the general circulation, or of 
affluent nutritient fluids, upon the 
organ itself in both its vascular and 
glandular responses. — Author (cour- 
tesy of Biological Abstracts). 

WiNDLE, W. F. AND BiSHOP, C. L. 
Prenatal Intestinal Movements in 
Anoxemia. Proe. Soe, Exp. Biol, 
and Med., 40(1) 1039. 

Gastro-intestinal movements were 
observed in fetuses delivered by ex- 
perimental Caesarian section without 
anesthesia and with placental circu- 
lation intact in eats previously de- 
cerebrated. Propagation peristalsis 
occurred when the umbilical vein 
blood was less than half saturated 
with oxygen. Marked anoxia led to 
rhythmical segmentation. Profound 
asphyxia resulted in pendulous writh- 
ing of intestinal loops with loss of 
tonus. — Authors (courtesy of Biolo- 
gical Abstracts). 

Bernstein, C. L. 

Effect of Some Short-Acting 
Barbitttric Acid Derivatives on 
Intestinal Activity in Vivo. Proc. 
Soe. Exp. Biol, and Med., 40(1); 
1S2-1S4, IBS!). 

The action on intestinal activity of 
some of the barbituric acid derivitives 
most commonly employed for intra- 
venous anesthesia (evipal, pentothal, 
nembutal, amytal and sodium thio- 
ethamyl) was studied in dogs with 
Thiry- Vella fistulas of the jejunum. 
After a transitory immediate effect 
(5 to 15 minutes) characterized by 
depression of rhythmic intestinal con- 
tractions and tonus there followed a 
more prolonged period (10 minutes to 
2 hours) in which the intestinal con- 
tractions and tonus were increased 
markedly above normal. — C. L. B. 
(courtesy of Biological Abstracts). 

Gorham, Prank W. and Ivy, Andrew 

Conway. 

General Fnnetion of the Gall 
Bladder from the Evolutionary 
Standpoint. Field Mus. Nat. Hist. 
Piihl. 417, Zool. Scr., 22(3) :159- 
213, 1 fig., 1933. 

A survey of the invertenrates for 
the occurrence of the gall bladder is 
presented. The gall bladder is a 
primitive organ peculiar to the Chor- 
data. It serves the purpose of storing 
bile for digestion and the regulation 
of pressure in the biliary passages. 
It is uniformly present in amphibians 
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and reptiles, in the monotrenies and 
marsupials. It has been lost to some 
extent in those mammals which eat 
continuously or manifest continuous 
dice.stion, as in the herbivora, and is 
retained in those which tend to eat 
intermittently and possess a liver 
which forms small quantities of bile. 
Those mammalian spp. most closely 
related to the primitive stem retain 
the Rail bladder; other orders vary. 
Some spp. such as the guinea pig, 
rabbit and cow possess a gall bladder, 
which does not concentrate well and 
hence stores very little of the total 
output of bile. In these spp. the gall 


XEIV YORK, 17-23 W. GOth St. 
LOS ANGELES, 542 S. Broadway 


bladder can ser\’e only as a pressure 
regulating mechanism. It appears 
that a sphincter of Oddi (sphincter 
choledocus) must have appeared in 
the evolutionary process concomit- 
tently with a gall bladder since a 
sphincter is requisite for gall bladder 
filling and at the same time necessi- 
tates a pressure regulating device. 
Animals without a gall bladder 
possess no sphincter to prevent in- 
testinal contents from regurgitation 
into the bile duct. Extensive tables 
and bibliography are appended. — IC. 
K. J. (courtesy of Biological Ab- 
stracts) . 
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Gulzow, M. und Afendulis, Tn. C. 
Uber die Slammgsgastritis. Ticr- 
cxpcrivicn telle V liters uclm ngen. 
Zeitsehr. Ges. Exp. Med.,10i(J,) : 
iBS-hSS, 15 fig., 193S. 

Acute congestion by ligature of the 
portal vein immediately above its 
junction with the pancreatic-duodenal 
vein, caused death of the experi- 
mental animals 2-5 hours after the 
operation (hemon-hage, edema, ex- 
treme distension of the gastric blood 
vessels). Chronic congestion was pro- 
duced in 12 dogs after previous 
application of a gastric fistula by 
gradual narrowing of the lumen of 
the portal vein; the second part of 
the operation was carried out after 
3- weeks in order to eliminate at this 
time the formation of a possible col- 
lateral circulation. The acidity of the 
gastric content showed a decrease, ac- 
companied by a decrease in secretion 
and time of emptying, which was 
followed by an increase after 1-2 
weeks. The gastroscopic picture, 
showed first venous congestion, 
followed by an erosive-hemorrhagic 
fibrinous hypertrophic gastritis. 
Ulcers did not develop regularly. In- 
crease in histamin content of the 
portal and peripheral veins could be 
demonstrated by typical drop in the 
cat’s blood pressure: the histamin 
formation was due to anoxemia, dis- 
turbed intestinal function, insufficient 
detoxifying ability of the damaged 
liver. Assumedly, histamin and re- 
lated substances were of importance 
for the etiology of the gastritis which 
was of hematogenic toxic origin. — 
M. S. (courtesy of Biological Ab- 
stracts) . 

Bing, J. and Broager, E. 

Investigations of the Effects of 
. Nicotinic Acid on Two Patients 
ivith Idopathic Steatorrhoea 
(Sprue). Acta Med. 'Scand., 97 
(5/6). -501-577, 3 figs., 193S. 

The amount and water content of 
the faeces were altered, but with no 
increased absorption of dry substance, 
lipoid, nitrogen, Ca or ascorbic acid. 
On suspending treatment the diar- 
rhea returned. None of the many 
other sprue symptoms was so dis- 
tinctly modified as the diarrhea. — M. 
G. C. I. — (courtesy of Biological Ab- 
stracts). 

Irwin, Margaret House, Weber, 
Janet, Steenbock, H. and God- 
frey, T. M. 

The Influence of Hydrogenation 
and Oxidation of Fats Upon .the 
Rate of Absorption, Am. J. 
Physiol., lZJt(S):800-80S, 1938. 
Samples of cottonseed oil hydro- 
genated progressively to melting 
points of 10 to 37.8” C. w'ore absorbed 
by rats at identical rates. When the 
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METHODS TOR QUANTITATIVE ESTIMATION 
OF THE VITAMINS 
III. Measurement of Vitamin A Activity 


• It earlj recomized that \itaniin A 
deprualion m animals resulted m ccs'-ation 
of groiilh or— if long conliinicd— in the 
appearance of a characleristic eje condition 
knmvn as \ei ophthalmia (I) Thc-e l«o 
pathologic effects were holh utilized in the 
first methods proposed foi quantitalire 
estimation of this essential food factor. 

The earliest tcchniquis for determina- 
tion of Mlamiii A were similar in that the) 
all fiist punidcd for depletion of the hodj 
Stores of rilamin A of tlie lat hi restriction 
of the animals to basal rations free fiom or 
quite deficient in the Mtamin In tlie "rat 
growth” method, tlie iilamin A actiMt) of 
the material under assa\ was estimated h\ 
feeding giaded dosages to animals depleted 
of the Mtamin fas gauged h) cessation of 
growth) and lecording the ensuing growth 
response (2) In the "curaine l(chuiquc, ’ 
the incidence of \eioplilhaimia sirred as 
the crilenon of iitarnni A depletion ff), 
and Mtamin A aclniti was estimated In 
determining the dosage of the test maleriai 
necessar) to establish cure of xeroph- 
thalmia. 

Techniques were also gradualK dc\ol 
oped winch in soim instances embodied 
features of both the growth and curatne 
methods Still anotlier technique 1 ased on 
the continuous appcaiaiicc of coiiiified 
epithelial cells in raciiial smears — a lurtlici 
characteristic of Mtamiii A difieiciicr in 
female rats — was erolicd (I) luillier re- 
search showed tliat colorimetric and spec- 
trograpbic methods ma\ he adapted to the 
estimation of Mtamin A actiMlus of specific 
materials (5). 


Of all methods for csiimalion of Mtamin 
A 111 foods, the rat grow tli technique appears 
to he favored todav (6). Gradual improve- 
ments and refinements — as well a« recogni- 
tion of the existence of provitamins A — 
have led to development of the growth 
method now included in the U. S. Pliarma- 
copeia \1 Tills method requires that voung 
rats weighing 10 to 50 grains (at an age not 
exceeding 28 da)s wiicn placed on a vita- 
min A deficient latioii) sliall manifest =vmp- 
loms charaeleristic of vil.iiiiiii A dcficunct 
within a period of 25 to 45 davs Rats prop- 
crl\ depicted of vitamin A rfsene are 
assembled in negative control groiqis re- 
ccuiiig no supplement, rcfcrtncc groups 
Hcciving graded do'cs of the standard 
rcfcicnce matciial, and a=sa> groups re- 
ceiving gndid doses of the nscaj material. 
During tlie ensuing period of not h =b flian 
28 davs, the lest animals arc fed dailj 
doses of the propel supplements The hod) 
weights of the animals are recorded at fre- 
qiit nl iiitcrvah during and at the end of the 
assav period Froin the avirage gams in 
hodv weight of lats in the a'sav and refer- 
ence groups, dosigos of assav and i eft i once 
materials, and the vitamin \ atlivilv of the 
standard of reference, ilieviumm Vaclnit) 
of the assav material is calculated 

Mam rtscarrhes (7) have tsiahhshed 
lint commercial canning procedures are 
tvitliout significant effect upon citlier the 
provitamins A or vitamin A in foods. Con- 
sequtnliv. the canned varieties of foods 
noted for their vitamin A acliMlics provide 
V al liable, conv cnient and economical sources 
of this dietirv essential. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 


(1) 1913 J Biol Chem X6 and 255 
<2) 19'‘S j Biol Chem b 0 1 
C3) 1931 J Dairy Sci 14 ^■'9 

(4) 192' J Biol Chem ^3 153 

(5) 193S J Am Assoc lU ■>i5 


(6) 1936 Tiie Pharmacopeia of theUmred Srares, 

0cscnth Decennial Revision page 47S 

(7) 1929 Ind Cor Chem 21 347 
1936 J Am D er Assoc 12 231 

1936 Mass Agr Txpt ’'ta Bull No 338 
1938 Nutrition Abstracts and Rcsies^s R 2B1 


We tvant to mgle this senes txiluable to you^ so tve ask yvur help» JTiUyou 
tell us on a post card addressed to the Amencan Can Company ^Neic Yorl^ 
M 3'., lOmt phases of canned foods I nouledge arc of greatest inlcresl to^-ou’ 
Your suggestions icill determine the subject matter of future articles This is 
the fifty -fourth in a senes, ir/iic/i summarize, for your convenience, the con- 
clusions about canned foods reached by authoruies in nutntional research. 



The Seal of Accrptancr drnotrp lUai 
lhf“ ■tatemi'ntA In lUIs ed»rrti*ement 
are aeccptahlr to ihi* CoudmI on Tooda 
of the Amrneflo Medical Ataocislion. 
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meltind points exceeded body temper- 
ature the rate of absorption was pro- 
gressively reduced. Hydrogenated 
cottonseed oil oxidized by aeration but 
of practically constant melting point 
was absorbed at a decreasing rate 
■nith increasing peroxide number. — H. 
S. (courtesy of Biological Abstracts). 

Bacce.vstoss, Archie H. 

Major Duodenal Papilla: Vari- 
ations of Pathologic Interest and 
Ijcsions of the Mucosa. Arch. 
Path., SC(i):S5S-SGS, 3 figs., 
19SS. 

An investigation at the Mayo Clinic 
of 100 major duodenal papillae of 
man disclosed the following findings 


of pathologic interest — a junction of 
bile duct and pancreatic duct occurred 
in 33 of 65 specimens examined and 
in only 6 of these specimens, was the 
ampulla 5 mm. or more in length; 
marked narrowing of the bile and 
pancreatic ducts occurred ns they 
pierced the duodenal wall; polyps of 
the papilla were found in 4 of the 100 
specimens. Lesions of the major duo- 
denal papilla which have been ob- 
served in routine postmortem exami- 
nations at the clinic, up to October 1, 
1930, include two cases of ulceration, 
2 cases of edema, 25 cases of polyp 
and 28 cases of carcinoma (0.21 per 
cent). In 16 cases of carcinoma of 
the major papilla, there was no evi- 


dence of metastasis. 3 cases of carci- 
noma of the minor papilla were also 
observed. — A. H. B. (courtesy of 
Biological Abstracts). 

Cameron, G. R. and de Saram, G. 

S. W. , 

The Effect of Liver Damage on 
the Action of Some Barbiturates. 
J. Path, and Pact., JiS(l) tJiS-Sl,, 
19SS. 

Rats with acute liver damage are 
more susceptible than normal animals 
to the quickly acting barbiturates, 
pentobarbital Na and evipan Na. This 
effect quickly passes off when liver 
regeneration sets in. With progi'es- 
sive, liver damage, ns in the pre- 
cirrhotic stage of CCl. cirrhosis, the 
action of pentobarbital Na is greatly 
enhanced long before serious struc- 
tural damage has appeared in the 
liver. It is suggested that impairment 
in deto.xifying function precedes the 
development of cirrhosis. — Authors 
(courtesy of Biological Abstracts). 

Goodpasture, W. Carter, Vermeu- 

I. EN, Donovan, Paul B. and Drag- 

stedt, Lester R. 

The Bromsidphalcin Liver Func- 
tion Test as a Method of Assay 
of Lipocaic. Am. J. Physiol., 
124(3) :6/,S-Gie, 1938. 

Impaired liver function ns evi- 
denced by abnormal retention of 
bromsulphalein has been found in the 
large majority of insulin-treated de- 
pancreatized dogs that develop fatty 
infiltration in the liver. The disturb- 
ance in liver function was found to be 
roughly proportionate to the amount 
of fatty infiltration and was promptly 
corrected by lipocaic administration. 
Accordingly, the bromsulphalein test 
was suggested as an additional cri- 
terion of lipocaic deficiency in de- 
pancreatized dogs and possibly also in 
diabetes mellitus . — Authors (courtesy 
of Biological Abstracts). 

Bell, E. T. 

A Clinical and Pathological 
Study of Subacute and Chronic 
Glomerulonephritis, Including 
Lipoid Nephrosis. Am. P. Path., 
XIV, 6, p. CSl, Nov., loss. 

This report represents a study of 
181 cases of subacute and chronic 
glomerulonephritis which have been 
classified in accordance with certain 
clinical and pathological features into 
the follow'ing groups: 

I. Subacute glomerulonephritis. 

II. Chronic glomerulonephritis in 
which death was due to an inter- 
current disease. 

III. Advanced chronic glomer- 
ulonephritis of-azotemic type. 

A. With history of acute glomeru- 
lonephritis. 

B. No history of acute nephritis, 
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jl^Aitixinium Clinical Effectiveness 
Alinimum Toxicity 

EdIlCI'T GSh — The couibiiicd effects of the anli-arth- 
ritic nicdicamcnts — sodium salicylate and sodium iodide — in 
an acceptaiilc, cffcrvcseciit alkaline tablet. For the relief of 
pain in rheumatic affections, the salicylates arc now preferred 
to many of tlic newer analgesics by reason of their comparative 
safety. In Saliei-Vess this safety factor is cnimnecd by the 
pre.-^eiice of the buffers, sodium bicarbonate and sodium citrate. 
Bottle.s of SO L-iblets. 

Aspir-Vess- .\n improved antipyretic, analgesic. 
Combines the clfcel of aspirin with alkali buffers in a palat- 
able. cffcrr c.-cent solution. Bottles of 2J tablct.s. 

jAlfjcl'TpSS — Highly effective, safe, buffered :iikali- 
zation — the buffer salt.s assure rapid, cfTicient, gastric neutrali- 
zation with subsei]ucnt minimal aeiil rcboiiiKi plus speeded 
emptying of the .stomach. Palatable — no earthy, alkaline ta.ste. 
Boltle> of 2.') tablets. 

ll'ritc fur ,‘iampli'S and literature 


EFFERVESCENT PRODUCTS. Inc. 
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BANANA FACTS 


R ipe bananas are a natural, soft, bland food . . .-n-itli 
a delicate flavor . . . popular with most persons . . . 
nourishing . . . easilj' digested . . . mildly laxative . . . non- 
irritating ... do not readily ferment in tlie intestines . . . 
create intestinal conditions unfavorable to the growth 
of putrefactive bacteria . . . yield alkaline mineral resi- 
dues in the body. 

The key to the varied usefulness of the banana is to 
be found in its composition. Special points stand out as 
qualifying it for inclusion in special types of diets. These 
are summarized in outline form below: 


PROPERTIES OF RIPE BANANA PUIP 

lleadiJy ns'imtltited '•ugnrs (alon? 'vilh vitamin* 
minerals and fiber) 
Caloric \aliic (along witli Mtauiifl'* and minerals) 
Satiety \aliie and low fat (along Mith Mlaininj 
and nnnerals) 

Alkaline residue 

Vitamin content 

Soft texture and IdandnCAa (vrith carbobjdrate*. 

.vitamins, mineraU, pectin and fiber) 


MAKE IT OF VAIUE IN 


Infant Feeding 
Malnutrition 

Reduring Diets 
Comlnting Vcidosi* 

I’rc%cnfinc Difiocney Di«ca«es 

J lntestiml Disturbances 
Normahzmc Colonic Function 
Con%aIe*cenl Diets 


PROXIMATE COMPOSITION 
RIPE BANANA PULP 



..MOISTURE 

75.6% 

^DEXTROSE ) 

f TOTAL 

^LEVULOSE 3.5% > sugars 
/^UCROSE n.9% ) 

19 . 9 % 

^STARCH 

1.2% 

/.CRUDE FIBER 

.6% 

/'protein (N X 6.25) 

1.3% 

FAT 

. 6 % 

[,ASH' 

. 8 % 


loo o^= 


♦Contains important minerals Including calcium, 
copper, iron and phosphorus 

VITAMINS IN BANANAS (Unitt per Ounce) 

1n)crPi0tie"fl1 S'Te'rneM 

A>n to 9S B*4 to 5 C‘57 0*10 


LITERATURE ON REQUEST 

UNITED FRUIT COMPANY — P, O, Bok 2024^ Boston^ Niass. 
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the kidnoys wcipliiiip 250 Rm. or 
more. 

C, No hi.--tory of acute ncphriti.'i, 
the I'.iilneys weichitiR less than 250 
umr-. 

IV. Clironie frlomcruloncphritiK of 
the hydropic type. 

A. With Rlomorular structure of 
chronic proliferative Rlomcruloncph- 
ritis. 

R. With a Rlomcrular .structure 
larcely inemhraiioii.s but partly of 
proliferative type. 

C. Witli a normal Rlomorulnr 
.structure or a .strictly membranou.s 
jrlomerulitif. 


Subacute frlomerulonephritis. Thi.s 
Rroup blends from the acute into the 
chronic type. Case.s terminatiiiR in 
uremia after a few months are called 
subacute. The kidneys are normal in 
size or enlarRcd. There is severe uni- 
form obstruction of all the glomeruli, 
but there are no hyaline glomeruli. ' 
There is modei-ate uniform atrophy 
of the tubules; there is very little 
atrophy in the acute type. In the 
chronic type there are patches of ex- 
tremely atrophic tubules associated 
mth hyaline glomeruli. 

The blood pressure is usually high. 
Retinal edema and hemorrhages are 
frequent. Abundant albumin and 


casts arc found in the urine, but 
hematuria is infrequent. Edema is 
usually marked and the pla.sma pro- 
teins low. Death was due to ui-emia 
in all of the author’s eases. 

The pathogenesis of the glomerular 
lesion in chronic glomerulonephritis 
may be traced much as follows. The 
normal glomerular lobule is composed 
of capillaries with a distinct base- 
ment membrane in both inner and 
outer walls. In acute glomerulitis 
there is an increase of endothelial 
cells and the central basement mem- 
branes of the capillaries are split into 
numerous irregular fragments — intra- 
capillary fibres. In severe glomeru- 
litis the capillaries are completely ob- 
structed but in le.ss severe lesions 
from which the chronic forms proba- 
bly develop, the capillaries are not 
closed completely. As the inflamma- 
tion subsides the blood forces the 
intracapillary fibres to the center of 
the lobule where they become fused to 
form a central hyaline mass. If the 
capillaries are completely closed 
during the acute attack the glomer- 
ulus becomes hyaline. The chief differ- 
ence between the early and mild 
lesion and the advanced azotemic type 
is the difference in the number of 
hyalinized glomeruli. The advance 
from the early to the late stage of 
chronic glomerulonephritis is proba- 
bly duo to repeated acute attacks 
which obstruct more and more of the 
glomerular circulation. 

The total course of the disease in 
advanced glomerulonephritis of the 
azotemic typo varied in the author’s 
series between 18 months and 20 
years ; the average being 10 years. 
The acute attack is usually followed 
by a latent period when the patient 
considers himself well. The acute at- 
tack may have been severe.or so mild 
as to have been overlooked. There 
may be repeated acute exacerbations 
dui’ing which all symptoms become 
more intense. The blood pressure is 
usually somewhat elevated, 160 mm. 
hg., to become higher toward the end 
of the disease. In a few cases going 
on to death no elevation of blood 
pressure has been noted ; and in 
others verj’ high pressures, 275 mm. 
hg. have been recorded. The average 
weight of the heart was 450 gm. It 
varied from 200 to 700 gms. The 
hypertrophy was of the left ventricle. 
The renal function remained fairly 
stationarj’, 25 to 60 mg. per cent 
blood urea nitrogen — until the termi- 
nal stages when it failed rapidly. 
When the urea nitrogen reached a 
level of 100 mg. per cent the patient 
lived usually but a few weeks. The 
phenolsulphonephthalein test ran 
parallel vith the urea nitrogen. 
Hypochromic anemia was usually 
present as was also retinal exudates 
and hemorrhages. Edema varied 
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LSATE 

A Mm@ii4ed NEUTRALIZER 

C.ause.s no rebound in acidity ... no 
alkalization of stomach contents. TRI- 
CALSATE — the buffered neutral antacid 
— affoi'ds rapid relief without hamiful 
.s.vsteniic effects in the treatment of 
peptic ulcer, hyporchlorhydria, heart- 
burn, etc. 

In an ulcer diet the addition of TRT- 
CALSATE directly to the milk and 
cream has a five-fold advantage: 

1 — The citrate content of TRI-CALSATE 
acts to break down the large curds 
making the milk more easily di- 
gested. 

2 — It affords a greater combining 
surface to the gastric HCl. 

3 — It makes for palatability owing to 
the combined CO^. present. 

4 — Supplies both medi- 
cation and nutriment at 
one time. 

5— TRI-CALSATE does 
not make the stomach 
contents alkaline. 

Available on R in 4% oz. 
and 18 oz. bottles. Write for 
trial package and literature 
today. 


F.H. PAXTON Ex SONS. INC. 

•OHIO ST. ^^nofteturing Pharmaceutical Chemists CHICAGO ILL 
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Light area represents a day's energy output by a 
test subject during the training period before gcla* 
lino feedings vrero started Dark area represents 
a day's energy output by the same subject after 
gelatine feedings In both cases the subject worked 
to the point of exhaustion. 


Muscular Energy Doubled 

By PE.ai»f KNOX GELATINE (U. S. P.) 

Recent physiological research has confirmed the importance of 
the phosphocreatine phase in muscle contraction in a group of 
male subjects, and has shown that energy output can be increased 
by more than 100% through "concentrated" feedings of plain Knox 
Gelatine (U.S.P.). 

' Proceedings of the Soaely for Experimental Biology and Medicine", 40 157, 1939. 

Knox Gelatine is high in certain amino acids, which are precur- 
sors of muscular creatine. Thus, by increasing the phosphocreatine 
content of the muscle, Knox Gelatine increases its chemical store 
of potential energy. 

The gelatine used in this study was plain Knox Gelatine (U S.P.) 
which assays 85% protein and which should not be confused either 
with inferior grades of gelatine or with sugar-laden dessert pow- 
ders, for these latter products will not achieve the desired effects. 

When you desire pure U.S.P. Gelatine, be sure to specify KNOX. 

Your hospital can get it on order. wm 


EXTRA ENERGY FORMULA 

Empty one envelope of Knox Gelatine in a glass three-quarters filled 
with cold water or fruit juice (or half water and half fruit Juice), Let the 
liquid absorb the gelatine Then stir briskly and drink immediately 
before it thickens Take four times a day for two weeks, then reduce 
to two envelopes a day (May be taken before or after meals) 


WRITE 

Dcpt.475 
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Krcatly in difTcrcnt cnscp, often 
present in the acute besinninfr to 
di'.Mppcnr later, but sometimes only 
present at the end. It dcpcnd.s proba- 
bly more on the level of the plasma 
proteins than other factors. There 
was no apparent relation between 
edema and the .size of the kidney in 
this frroup. There was also no definite 
relation between the size of the kidney 
and other clinical features, as the 
he.art size and the blood pressure. As 
a rule a continued edema usually ac- 
companied a larrre kidney. 

The variations in the size of the 
kidneys in the terminal stages of 
chronic ctomerulonephriti.'i were rc- 


Hebulon* Capsules arc especially 
useful in microcytic or secondary anemia, 
nulrition.nl anemia, anemia of prepnancy, 
chlorosis and other conditions associated 
with iron deficiency, particularly in those 
fxnticnts in whom pastric function may be 
deficient and in whom the need of Vitamin B 
seems apparent. 

An Advantascous Combination 
ICacb Ilcbulon Capsule contains: 

A Hlicral ciuantity of iron in an exception- 
ally cfTcctive form — 2 prains (0.13 pram) of 
exsiccated ferrous sulfate. 

Tv o prains of hiphly active liver c.vfract 
ilerivcil from 16 prams of fresh I>ccf liver. In 
addition to fumishinp stroma-buiidinp matc- 
ri.d and aid'mpin maturation of erythrocytes, 
lt\ er extract is rewopnired as a pixvil source of 


latcd to the structural changes that 
had taken place. 

• In acute glomerulitis the capillaries 
show lesions rnnEing from no ob- 
struction at all to complete oblitera- 
tion. When the glomeruli have sulfered 
no or little narrowing, glomerular 
filtration continues and the tubules 
are unafTccted, but when the capil- 
laries are closed the glomerulus be- 
comes hyaline and the tubules disap- 
pear entirely or become epithelial 
cords. The degree of kidney atrophy 
corresponds to the degree of the 
glomerular involvement. When many 
glomeruli are partially damaged and 
the corresponding tubules are only 


certain factors of the vitamin B complex 
such as Bi, ribollavin, the anti-pellagric fac- 
tor and the filtrate factors. 

Vitamin Bi — 25 International units of 
pure crj'stallinc synthetic thiamin chloride. 

Convenient and Economical 

Hcbulon is a soft gelatin capsule — easily 
Swallowed and free from objectionable odor. 
Dosage is easily regulated and discomfort of 
injections avoided. The necessity of multiple 
prescriptions is frctiucntly obviated, thus re- 
ducing the cost to the patient. Taken in the 
usual dosage (2 capsules t. i. d.),a bottle of 
1 00 capsules will la.st the patient 1 6 days, so 
that the cost of medication is about 20 cents 
a dav. Hcbulon is also available in bottles of 
500 and 1 000. 

•Hcbulon M 3 tnid--marfc of E. R. Snuibli A- Son*. 


partially niTected renal insulTicicncy 
may result without the kidney having 
undergone nny contrnction. 

The most common form of chronic 
glomerulonephritis is the small con- 
tracted kidney of usually less than 
200 gm. weight. The cortex is thin 
and the majority of the glomeruli are 
hyaline and their tubules hav'c almost 
disappeared. Eighty to 90 per cent of 
the visible glomeruli are hyaline and 
many have probably been absorbed 
by phagocytes. A terminal acute 
glomerulonephritis is at times found 
superimposed on a chronic form, ns 
these glomeruli then show fresh epi- 
thelial crescents and other acute 
changes. When arteriosclerosis is 
associated with the chronic lesion a 
very high blood pressure has previ- 
ously existed. In the group of chronic 
glomerulonephritis in which the 
kidney is of normal or even of greater 
than normal weight, the number of 
hyaline glomeruli present is less than 
one-half of the total number seen, 
and may be as few as 10 or 20 per 
cent. The most frequent nephron in 
these large kidneys is a damaged 
glomerulus with moderate atrophy of 
its tubule. The renal cortex then is 
not much shrunken. Arteriosclerosis 
may likewise be associated at times 
with this form, of nephritis. As 
damaged glomeruli and tubules have 
a reduced functional capacity uremia 
may develop, as it does in the sub- 
acute type, before a large number of 
glomeruli have become hyaline. It is 
probable that repeated infections are 
responsible for the progressive failure 
of renal function in chronic nephritis. 

In chronic glomerulonephritis of 
the hydropic type edema was a promi- 
nent feature throughout the greater 
course of the disease. Both edema and 
albuminuria increased, however, at 
times in the form of acute exacer- 
bations. The author describes three 
subgroups of this form of nephritis, 
all lipoid nephrosis in a clinical sense, 
but differentiated one from the other 
by histological differences in the 
structure of the glomeruli. The first 
subgroup histologically was a chronic 
proliferative glomerulonephritis in 
which death occurred from edema 
early in the disease. The kidneys were 
large, yellowish tinged oh section and 
smooth surfaced. All glomeruli wore 
enlarged and uniformly involved. The 
lobules showed central masses of 
hyaline formed by thickening and 
fusion of the centrally placed capil- 
larj' basement membranes. There was 
no diffuse thickening of the capillary 
basement membranes of the glomer- 
uli, which characterizes most cases of 
lipoid nephrosis. Thus chronic pro- 
liferative glomerulonephritis may re- 
produce the clinical sjuidromo called 
“lipoid nephrosis.” 

The second subgroup prc.scntcd the 
clinical picture of lipoid nephrosis. 


fir A/rr-i/arr adJrets the Projeisiortal Service Dejianmetit, Fijth At e., Nett' York, N. I'. 
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ilEBULON Provides Iron, Liver Extract and Vitamin B 



YOUR REASONS 

ARE GOOD, DOCTOR 



fF/iy should you use Agarol tvhen the measure 
you notv use seems satisfactory? 

. . . Archimatthaeus teas satisfied with euphorbia 
and barley boiled in water for the treatment of 
constipation. Magister Ferrarius found mirobola- 
num good. 

But times have changed. Experience has wrought 
the change. And the change came from dissatis- 
faction, ever in search for the better, the more 
effective, the more satisfying. 

Many physicians have found the an.swer to their 
quest in Agarol. This good mineral oil and agar 
emulsion with phenol phthalein softens the intes- 
tinal contents, lubricates the channel of their pas- 
sage and gently stimulates peristaltic activity. It 
combines effectiveness ivith exceptional palatability. 

JFhy should you try Agarol? Because it satis- 
fies the demands of modem medicine for a bowel 
evacuant and a therapeutic measure for the treat- 
ment of habitual constipation. Send for a trial 

supply. See how Agarol compares. 

\ 

\WILLIA'M" R. WARNER & COMPANY, INC. 


- \ 113 Wesl'‘ 1 8th Street • New York City 


Agarol is supplied in bottles of 6, 10 and 16 ounces. 
Adult dose, 1 tablespoonful. Children, 2 teaspoonfuls. 
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Ijut added to it was some hyperten- 
sion, some azoteniin and one patient 
died of uremia. The histolofrical 
Klomcrular picture was partly of the 
membranous and partly of the pro- 
liferative type. Tliey were mainly 
larre with many permeable capil- 
laries; there were only a few hyaline 
Klomeruli pre.sent. The membranous 
type predominated over the prolifera- 
tive type. 

In the third suberoup with the 
clinical diagnosis of lipoid nephrosis 
the frlomcruli showed no evidence of 
proliferative (ilomerulitis. In 6 of the 
ca.ses there was no visible change in 
the glomeruli whatsoever, although 


there was a little elevation of blood 
pre.ssure, but not progressive, and a 
little decrease in renal function. 
Those cases with elevation of blood 
pressure usually showed thickened 
basement membranes in the glomeruli. 
-Aside from this there was no differ- 
ence clinically in the cases without 
any change in the basement mem- 
branes from those with patchy 
thickening or with marked thicken- 
ing. The plasma pi’oteins were mark- 
edly reduced; and cardiac failure 
played no role in the edema for- 
mation. Four deaths occurred from 
uremia and 17 out of 25 from in- 
fectious processes. In a tabulation of 


53 cases from the literature <12 died 
from peritonitis. Exacerbations and 
remissions occurred during the course 
of the disease. The former often 
followed an upper respiratory in- 
fection. Histologically there is no 
primary tubular atrophy. Atrophy of 
the tubules occurs only when the 
capillaries of their associated glomer- 
uli are obstructed. Lipoid nephrosis, 
therefore, is not a primary tubular 
disease. In young children in which 
the capillary basement membranes 
show' little or no structural changes it 
must be believed that they have 
nevertheless suffered damage because 
all gradations of membrane changes 
are found as the patients become 
older. The thickening of the mem- 
branes in some way appear to be re- 
lated to age. The convoluted tubules 
often contain droplets of lipoid, but 
they never show primary degenera- 
tion or necrosis. Atrophy of the 
tubules in lipoid nephrosis, as in the 
other forms, follows closure of the 
glomerular capillaries. It is due to 
primary glomerular disease and not 
to primary tubular degeneration as 
Th. Fahr maintained. Uremia may 
develop in the case in which there is 
partial closure of the capillaries 
causing a diffuse tubular atrophy of 
moderate degree, as well as in the 
case with shrunken kidneys from 
hyalinization and absorption of many 
glomeruli. 

In conclusion the author discusses 
the historic development of the sub- 
ject of nephritis, laying special stress 
upon the theories of Volhard and 
Fahr. However, he maintains with 
complete logic that the various forms 
of glomerulonephritis, among which 
lipoid nephrosis is included, depend 
upon the extent and character of 
their glomerular lesions. If the initial 
acute attack is severe and causes 
widespread capillai-y obstruction, 
renal insufficiency soon develops. If 
death occurs in a few months from 
uremia it is called acute; if in 4 
months to a year it is called subacute. 
When the initial glomerular injury is 
less severe so that the majority of the 
capillaries remain permeable a chronic 
nephritis develops. Complete anatomic 
recovery may occur after mild acute 
injury. The initial glomerular lesion 
consists of an increase of endothelial 
cells and splitting and fragmentation 
of the central capillary basement 
membranes in the interior of the 
lobules. If the capillaries become com- 
pletely occluded the glomerulus be- 
comes hyaline; if partially occluded a 
peripheral circulation develops in the 
lobule and the hyaline fibers, deriva- 
tives from the central membranes, be- 
come fused into a hyaline mass at the 
center of the lobule. Azotemic glomer- 
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ulonephritis is characterized by wide- 
spread obstruction of the Klomerular 
capillaries. In hydropic glonierulo- 
ncphriti.s the capillary walls are 
injured but the lumens remain open. 
This le.sion is characteristic of mem- 
branous plomerulitis. The hydropic 
form rarely occurs in proliferative 
Klomerulitis. It is not known whether 
the same etiolopic factors produce the 
two forms or not; it is known only 
that proliferative plomerulitis blocks 
the capillaries whereas the mem- 
branous type permits an escape of the 
pla.sma proteins. This permeability of 
the capillaries causes edema, the out- 


standing feature of the disease. 
Hj’pertension docs not develop until 
the thickened membranes have pro- 
duced a definite narrowing of the 
capillary lumens. In brief, therefore, 
azotemic nephritis is due to capillary 
obstruction and hydropic nephritis re- 
sults from increased permeability of 
the capillaries to proteins. Azotemia 
develops regularly in . proliferative 
glomerulitis but infrequently in the 
hydropic form. Hydropic glomer- 
ulonephritis is usually due to mem- 
branous glomerulitis, but occasionally 
is seen with the proliferative form. 

N. W. Jones, Portland, Oregon. 


Boldyreff, W, N. 

The Pavlov Gastric Pouch. Some 
Historical Data. From the Pav- 
lov Physiological Institute of the 
Battle Creek Sanitarium, Battle 
Creek, Michigan. 

This article is prompted by the re- 
cent publication of Jemerin and Hol- 
lander (1) who properly pointed out 
that in some cases Pavlov pouches, as 
made, are really Heidenhain pouches 
in that they have little or no vagal 
nerve supply. This is due to the way 
in which the various branches of the 
vagus nerves spread over the external 
surface of the stomach. Jemerin and 
Hollander’s work is important be- 
cause it emphasizes the nece.ssity of 
preserving an adequate nerve supply 
to the isolated bit of stomach if it is 
to be looked on as a Pavlov pouch. 

I thought it might be of interest to 
record here some of the early, his- 
torical facts about these pouches 
w'hich I happen to know because I 
spent a number of years in Pavlov’s 
Institute during the time in which he 
was so interested in the physiology of 
gastric secretion. 

The real pioneer in the recogniza- 
tion and utilization of a new method 
for the study of gastric physiology 
was Beaumont (3) . The gastric fistula 
method used by him was employed in 
dogs by Bassoff (Moscow, 1840) (4) 
and Blondlot (Paris, 1842) (6). Thiry 
in 1864 isolated a loop of intestine for 
study. This appears to have been the 
first effort to isolate a portion of an 
organ and leave it in situ for study. 
Klemensiewicz (6) in 1875 prepared 
a pouch of the pyloric portion of the 
stomach. This work was followed in 
1878 by the production of an isolated 
pouch of the fundio portion of the 
stomach by R. Heidenhain (2). His 
operation is simple and easily per- 
formed. Pavlov (7), recognizing dis- 
advantages due to the absence of a 
vagal innervation to the Heidenhain 
pouch, in 1894 introduced, with the 
help of P. P. Hijin (8) or Khigine, 
his well-known method for making a 
pouch ^vjth most of the vagal nerve 
supply intact (7). In 1905 Cade and 
Latarjet (9) studied gastric secretion 
secured from a pouch accidentally 
made in a man. 

ilfany persons who attempted to 
make Pavlov ■ pouches failed, and 
some doubtless injured the vagal 
branches to such an extent that the 
pouch later did not respond to psychic 
stimuli. 

Jemerin and Hollander state that 
nowhere in the work of Pavlov and 
Khigine did they indicate that they 
had carried out actual dissection to 
demonstrate the course of the vagi. 
Instead Khigine in his original thesis 
referred to Ellcnbergcr and Baum 
(16) whose description and illustra- 
tion he utilized. Jemerin and Hol- 
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■?{• For a full summary of these experiments as reported 
in September issue of The Journal -Lancet, write Libby, 
McNeiIl&LibbyReseatchLaboratories,Dept.Ai’-i2, Chicago. 


These experiments were recently made 
with groups of normal adults and ambulatory 
patients with chronic peptic ulcers, with the 
following obfectives . . . 

1 . To determine the comparative gastric evacuation 
times after meals of (a) homogenized vegetables and 
(b) pureed vegetables. 

1 . To estimate the comparative energy expenditures for 
digestion of both types of vegetables. 

The following results were reported . . . 

1. For normal subjects, the average emptying 
times of the stomach after meals of homogenized 
vegetables was 43 per cent less than after meals 
of pureed vegetables. 

2. For chronic peptic ulcer patients, the average 
gastric evacuation time for 300 gm. of homog- 
enized vegetables was 3.5 hours, and for 300 gm. 
of pureed vegetables was in excess of 5 hours. 

3. The average energy expense for gastric diges- 
tion of homogenized vege- 
tables was 10 per cent of 
their fuel value. For pureed 
vegetables it was 30 per cent 
of their fuel value. 

It Is indicated that in cases where 
the nutritional essentials of vegetables 
are desirable as supplements to the 
bland diet, but where the stomach 
must be given both motor and secretory rest, Libby’s 
specially homogenized vegetables have definite advantages. 
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SPECIALLY HOMOGENIZED 
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Carrots • Spinach ■ Peas 


Libby s specially homogenized 
vegetables are prepared by an 
exclusive process that com* 
plecel> breaks up cells, fibers 
and starch particles, and releases 
nutriment for easier digestion. 
U S Pat No 2037029. 
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the fecal contents of the bowel with it. ' 
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“.•l7ncr. J, Diff. Di$.," March, IPJP, J. A. liarffcn,M.Il., will be supplied 
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Innrler also stated that the Pavlov 
pouch technique was based upon the 
erroneous anatomical concept that 
only the ventral trunk runs along the 
lessor curvature, whereas the dorsal 
trunk courses along the greater 
curvature. 

- It must be remembered that Pavlov 
was highly conversant with the ana- 
tomy and physiology of the vagus 
nerve and its branches. With Khigine, 
Pavlov devoted three years to the 
anatomical and surgical studies which 
led up to the production of iiis pouch. 

During the ten years in which I 
prepared demonstrations for Pavlov 
he was always much interested in the 
vagus nerves, and he always insisted 
on studying them whenever some dis- 
section brought them into view. Re- 
gardless of what is shown in the dia- 
grams published in his various 
papers, Pavlov always made the in- 
cision in such a way that one-tenth or 
never more than one-eighth of the in- 
cision wont perpendicular to , the 
branches of vagus nerves as shown 
in the dissections of Jemerin and Hol- 
lander (1). The incision in the 
mucosa was made so as to preserve 
the remainder of the nerve supply. 
Furthermore, and this is the impor- 
tant point, about a month after per- 
forming the operation, Pavlov would 
always test the animal for psychic 
secretion, and discard it is the pouch 
did not respond. 

Anyone who will study Pavlov’s 
published protocols will note that ho 
usually made small pouches so as to 
be certain that the isthmus or the 
portion of serosa and muscularis and 
nerves cut was small ! this is indicated 
by the relatively small amounts of .se- 
cretion which he usually obtained and 
recorded. To obviate this difficulty, I 
simplified Pavlov’s technique and 
made larger pouches. This was done 
by making an incision in the ventral 
wall of the stomach and completing 
the incision of the mucosa through 
the opening. This sectioned some 
vagal fibers in the ventral wall, but 
none elsewhere (10-18). Such pouches 
not only manifested a psychic se- 
cretion, but they secreted relatively 
large quantities of juice. 

It .should be emphasized that the 
crucial test for determining if one 
has made a true Pavlov pouch should 
not be an anatomic but a physiologic 
one, namely, one should test to see if 
the pouch will secrete in response to 
psychic influences. The observations 
of Hollander and Jemerin will serve 
to emphasize the importance of pre- 
serv'ing the maximum amount of 
nerve supply to the pouch. 
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Malkin, J. 1. and Markow, H. 

Anahjsis of the Comparative Re- 
sults of Skin Testing with Cooked 
and Uncooked Foods. J. Allergy, 
10:337, 1939. 

A largo series of allergic patients 
were skin tested with extracts of raw 
foods and extracts of the correspond- 
ing cooked foods in an effort to deter- 
mine to what extent heating dena- 
tures foods. Seven hundred and eleven 
pairs of intradermal tests were done 
and in 052 (91 instances, the re- 
actions with the two extracts were 
considered equal. In 3.0% of the tests 
the raw extract yielded a positive test 
and the cooked one a negative one, 
while in 4.39<’ the cooked extract was 
positive while the raw one was nega- 
tive. The authors believe that the 
differences between reactions with 
raw and cooked extracts is not suffi- 
cient to warrant any change in the 
present methods of preparation of 
allergenic extracts. 

Eiirenfeld, I., Brown, A. and 
Stuutevant, M. 

Allergy in the Pathogenesis of 
Peptic- Ulcer. J. Allergy, 10:3.’, 2, 
1939. 

A Fcric.s of 75 patients with proven 
peptic ulcers were .subjected to routine 
allergic studies. No relationship be- 
I tween ulcer and atopy could be es- 


tablished. A group of 72 allergic 
subjects were then investigated for 
the incidence pf peptic ulcer. A few 
patients among this group gave histo- 
ries of gastro-intcstinnl sj-mptoms 
wliich consisted chiefly of spasm of 
the stomach and duodenum. Tlio inci- 
dence of urticaria and angioneurotic 
edema was higher among allergy 
patients having gastro-intcstinal com- 
plaints. The authors conclude that 
allergy is rarely associated with 
peptic ulcer. 

Gersiion-Coiien, j., Siiav, Harry 
and Eels, S. S. 

Experimental Studies on Gastric 
Physiology in Man. IV. The In- 
fluence of Osmotic Pressure 
Changes of Salt and Sugar So- 
lutions on Pyloric Action and 
Gastric Bmplpiiip in flic Normal 
and Operated Stomach. Am. J. 
Roent. and Radinm Thcrap., 1,0 
(3):3S5-SiS, B figs., 19SS. 

The influence of duodenal osmotic 
change on gastric motility and on the 
action of the pylorus was studied 
roontgenographically. The standard 
test meal consisted of 2 oz. of barium 
sulfate in tap water, at or near body 
temperature, to which salt and sugar 
solns. of various osmotic tensions 
were added. For both normal and 
operated stomachs, the groator the 
hypertonicity of the test meal, the 
slower was gastric emptying. — E. H. 
Quimby (Courtesy of Biol. Abst.), 

Heinanen, N. 

TVclchc Rcsultato gibt die interne. 
Bchandlung der Ulkuskrankhcitf 
Acta Med. Scand., Suppl. 89:327- 
331, 1938. 

The late results do not correspond 
with those obtained under hospital 
treatment. This may be due to the 
type of patient (artisans) who can- 
not follow their dietetic treatments 
adequately. — J. F. Wilkinson (Cour- 
tesy of Biol. Abst.). 

MacLachlan, P. L. and Hodge, 
Harold Carpenter. 

The Influence of Cocaine Feeding 
on the Liver Lipids of the White 
Mouse. J. Biol. Chem., 127(3): 
721-72C, 1939. 

Albino mice w^cre given graded and 
increasing doses of cocaine hydro- 
cbloride per os. The livers were taken 
after 60 days and the lipids studied 
chemically and histologically. A vacu- 
olar degeneration was observed in 
every case and an extensive fatty 
infiltration in nearly balf the cases. 
Neutral fat and cholesterol increased 
greatly in the latter cases, the neutral 
fat more than the cholesterol. In con- 
trast, the phospholipids showed a 
striking constancy, emphasizing the 
importance of these substances ’ as 
true cellular constituents. — H. C. 
Hodge (Courte.sy of Biol. Abst.). 
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Colon is too Efficient 


Typical of the obstinate case of constipation is 
accentuation of water deficiency (dehydration) 
— “the condenser-like function of the colon is 
too efficient and the feces become too concen- 
trated and small in bulk to act as a proper 
stimulus to defecation”* 

As initial treatment for these stubborn cases 
may we suggest the most recent development 

MUCILOSE GRANULES 
WITH KASAGRA 

RATIONALE: 

MUCILOSE (55%) — a hemicellulose obtained 
from Plantago loeflingii Well recognized in 
constipation and colitis management for its 
remarkable ability to swell in the presence of 


liquid and form a mucilaginous, easily passed, 
bulk) mass 

KASAGRA — 4 minims to the teaspoonful Each 
minim of Stearns Kasagra represents the gentle 
tonic laxatue properties of one gram of cascara 
sagrada bark 

Dose: One to two teaspoonfuls, followed by 
copious W’ater. 

For Gradation in Treatment 
3 Available Forms 
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Mucilose Granules, 4 oz and 16 oz bottles 
•Welch, P B, and Kaudcrs, F H The Plnsiologic Ap 
proich to the Correction of Constipation, South hi J 31 
709 (Jul)) 193b 
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$10.00 Value 
at only 

Factory 
Guarantee 
for Two Years 




// 





Mnnufactured by the 
m.muf Actiircrs with n 
long record of producing 
electric. 1 1 p.irts for 
Zenith. Oelco. Croslcy. 
Delmond. Worlitzer. 

1 


!. 


TROUBLE FREE 
Perfectly Simple — No 
Rot.Tting Pnrts — No Oil- 
ing — No Bearings — No 
Adjustment. Under- 
writers approved Cord. 

tint', tiv rl”sp n .ehavc !is a blade lAZor. 

('■Its Imiv.; !»ml short hairs with equal facility, 
(itu's fast ■■.tiiivo without pullinff. 

(iivi= n L'l’i'd, clean, close shave with absolutely 
no si , 111 it ntation.s. 

,\'n Hadin interference. Play the radio and shave 
at the same lime. 

G Millie.'- shavinq: a plea.sure and not a nuisance. 

7. With '■liaver.s ,a.s with men — it's the Head that 
coiint.s. The teeth in both the comb and .'hearinq 
parts of the head are qround. 

Cnnind. dmihle shavinq head of o.\tromeIy thin steel. 
Uoiible .speed, scif-startinq, vibrator power unit in 
a band-fittinq ca.se of lustrous molded Genuine 
Daholite. 

roniidete with cleaner, quarantee and in.structions 
in individual bi.v. 

Guaranteed for TWO 'i'EARS aqainst defective 
parts and wnrhman.ship. 

The Arrow Head improve.^ with u.se. 

Slr''hnfcn!>!c IvT-prciimt. After seventeen factory in- 
spections, every Arrow Shaver must pass Strobo- 
scopic Inspection. Thi.s modern scientific instrument 
mahes it pns.sible for the Inspectors to watch each 
'haver in actual operation with slow motion. De- 
fective .Shaver.', ju.'t cannot qct by this mechanical 
X-ray. Send in your order at once — a $7.50 and 
$IO.no value for ft.VS. 


SHAVER CORPORATION OF AMERICA 
,‘'00 Rroad Street. Newark. New Jersey cert. pd-ic 

Kario-r,! plea.'n (Ind J for which please nish 

.\nnOW Shavers. Parcel Po.st, Prepaid. It Is understood 
that ch'aner, instruct Ions and Factory Guarantee for Two 
Y, irs ,ar,' Incliiih'd «ith the Shaver. 

Name 


Ad,Ir,’'''s ..... ... 
rit.v.„ 


— state 


CONNOTATIONS 
II. J. Sims 
D enver, Colorado 

Grasres reported 188 cases of obturator hernia found in 
the literature between 1720 and 1890. Jleyer states that 
fil of these cases were reported prior to 1875. Enqlisch's 
textbook which appeared in 1891 stated that Ilahn re- 
ported two ca.scs in wliich tlio bladder was present in the 
hernia. Kronlcin in 1890 described a stranqulatcd obtu- 
rator hernia which contained the uterus, ovary, tube, and 
a loop of small intestine. Roqncr-Gusenthal observed a 
stranqulatcd tube and ovaiy both of which were qanqrc- 
nous. Chicne in 1870 rccoqnizcd a portion of the ileum 
and the outer two-thirds of the left tube and the whole of 
the left ovary in a hernial sac. 

Accordinq to Mueller, Ambrose Pare in 1658 drained in 
abscess from the knee and unexpcctedl.v found n loose 
cartilaqe. In 1001, Pcchlin, a Swedish surqeon described 
the symptoms nccompanyinq this condition. Monroe in 
1726, Simp.'on in 1730, and Morqaqni reported similar 
eases. Benjamin Bell in 1787 advised amputation of the 
loq. lie remarked: “The remedy is severe but is less pain- 
ful -and hazardous.” Lnenncc in 1813 described the for- 
mation of these bodies. Larry in 1800 collected 170 cases 
submitted to surqery; 117 were successful, 33 died and 20 
wore failures. Rccklinqliausen reported the prc.sence of 
loose bodies in case of arthritis deformans. Berry in ISOl 
removed 1017 free bodic.s from a joint which four years 
earlier had 60 similar bodies removed. The concretions 
surrounded n nucleus of eartilaqc and varied in size from 
a fine bead to a pea. 

The older text-books of surqery, written by P. Franco 
as late as 1501 made, no mention of lumbar hernia. In 
1072, Paul Barbette said “Experience has tniiqht me that 
the peritoneum may rupture in its posterior aspect thus 
forminq a hernia.” Dolle is often credited ns doscribinq 
a lumbar hernia; however, there is nothinq in his Latin 
writinqs to indicate his knowledqc of this nnomnl.v. Bud- 
qcon in 1728 described .such a hernin, but there is .some 
doubt ns to whether his patient actually suffered from a 
lumbar hernia, for ho describes his patient ns presentinq 
a conqcnitnl tumor in the reqion of the kidney, which 
ruptured at the nqe of 17 years. It has been suqqested that 
the tumor was perhaps a spina bifida or hydronephrosis. 

Gnrqnnqeot observed a stranqulatcd lumbar hernia, and 
Ravnton in 1750 published a renort of successful operation 
of a stranqulatcd hernia. Petit is often qiven credit for 
describinq the trinnqio throiiqh which lumbar hernias pro- 
trude. The writinqs of Petit m.nkes no reference to ana- 
tomical data on this subject. 

Mellanby, J. and Suffolk, S. F: 

A Quaiitifntivr hivcslif/alwn Into the Bntrrohcpatic 
Circulatinv of liilc Salts in lltr Cal. Proc. Pay. Soc. 
(London) Scr. B., 120(81, J, ) :~S7-S02, 1038. 

In a fnstinq cat about 957$ of the total bile salt is con- 
tained in the qnll bladder bile. The hepatic bile, continu- 
ously secreted by the liver, contains only traces of bile 
salt. In the fed cat the vol. and bile salt content of the 
hepatic bile shows a larqe incre.ise while the qall bladder 
contains only n small quantity of relatively dilute bile. 
The removal of the small intestine causes an immediate 
fall in the cholic acid content of the hepatic bile to that 
found in the fastinq cat. Bile salts are ab.sorbcd more 
rapidly from the ileum than from the duodenum and 
jejunum. A small amount of absorption occurs in the 
larqe intestine but the nb.'orption of water takes place 
much more rapidly than that of bilo salt. Consequently, 
the oriqinal cone, of bile salt may be increased fivefold in 
the unab.sorbcd bile. Bile salts injected into the blood are 
rapidly excreted in the hepatic bile. They are non-threshold 
substances in rc.spect of the biliarj' apparatus. Bile salts 
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Y ou treated a patient for gastric hemorrhage. Now you are pre- 
paring to feed a high caloric mixture of which milk will be a part. 
At least we believe that in this hypothetical case such would be 
your procedure. We believe, also, that you would want the milk you 
prescribed to be free from bacterial life that might cause infection, 
and to be easily digested to avoid intestinal irritation. 

If that be true, and we think it is. Irradiated Pet Milk is definitely 
indicated. Pure whole cows’ milk concentrated to double richness and 
sterilized. Pet Milk, in its sealed container, is as safe as if there were 
no germ of disease in the world. Forming small, soft curds in the 
stomach, it is easily digested, unlikely to cause irritation. 

May we send you literature further describing the suitability of Pet 
Milk in the dietary treatment of gastrointestinal disorders? We’ll be 
glad to send samples of Pet Milk if you'd like to have them. 

PET MILK COMPANY, 1446L Arcade Building, St. Louis, Mo. 

Please send me, free oj charge, 

Samples of Irradiated Pet Milk Copies of “The Story 


of Irradiated Pet Milk" . 


. Copies of “Recipes Rich in Milk.” 


^State_ 


p'fimpiwn /orm at Iruerhead to coupon. O^cr limited to phyncuni 0/ Continental U. S.) 


■ti&L . 
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In addition 
to laxative bulk, 

Kellogg s ALL-BRAN 

contains 
Vitamin Bi, 

said by many autliorities 
to help intestinal tone 

Mndc by Kctlog^'s in Bnttle Creek 
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There is a Council-Accepted high 
potency fish liver oil available that 
is advertised only to the medical 

profession and not exploited to the 
It is called 


laity. 


are not stored in any tissue outside the enterohepntic 
system. The intravenous injection of secretin increases by 
SOfr the volume of bile secreted by the liver. It has no 
effect on the total quantity of cholic acid contained in the 
bile: its action is therefore that of a liydrofcoRuc. Stimu- 
lation (acetylcholine) or paralysis (atropine) of the 
parasympathetic nerves to the liver has no influence on 
the volume or cholic acid content of the bile. Stimulation 
of the sympathetic nerves to the liver (adrenalin) di- 
minishes to a small dCKrce the volume of the bile secreted 
but augments the total amount of cholic acid contained in 
it. The sympathetic nerves may stimulate the formation 
of cholic acid from some inactive precursor by the liver 
cells. After removal of the bile from a fasting eat, 2/3 of 
the cholic acid is resynthesized in 2 days if the animal 
feeds well. In the absence of eating no synthesis of cholic 
acid takes place. A cat contains approximately 100 mg. 
of cholic acid per kg. of body weight. A rat contains ap- 
proximately 25 mg. cholic acid per kg. of body weight. 
The rate of flow of bile per unit of body weight is about 
6 times as great in the rat as in the cat. — Authors (Cour- 
tesy of Biol. Abst.). 

Seckel, H. P. C. 

The Ivflucncc of Varjons Physiological Substances on 
the Glycogcnohjsis of Snrvixnng Rat Liver. Methods; 
Influence of the Rile Salts. Endocrinology, 23((1):T51~ 
750, 2 figs., 10.78. 

Les.ser’s method of estimating the "diastatic efliciency" 
of frog liver lobes was modified for warm blooded animals 
by determining the CO minute decrease in glycogen of lat 
liver slices surviving in a buffer solution at 37° C. The 
. effect on this system of various cones, of 2 bile-salt prepa- 
rations containing different properties of Nn glycocholato 
and taurocholato was studied in G2 experiments. By ex- 
pressing the “bile-salt glycogenolysis” in tenns of + and 
— deviations from "bile-salt-free glycogenolysis” a bi- 
phasic curve in bile-salt glycogenoly- 
sis was obtained. The positive phase 
of this eurve occurred at low cones., 
the negative phase at high eoncs. The 
physiological action of the surface- 
active bile salts on the intracellular 
fixation of the glycogenase to the pro- 
tein boundary' structures of the liver 
cells is discussed. The relationships 
of the findings to Forsegren’s daily 
cy’cle of the liver function, artificial 
and pathologic obstructive jaundice, 
and von Gierke’s glycogen storage dis- 
ease is considered. — D. Permcr (Cour- 
tesy of Biol. Abst.). 





Percomorphum 

{Liquid and capsules) 

Specify MEAD’S 

Yours for Keeping the Faith 


MEAD JOHNSON & COMPANY 

EVANSVILLE. INDIANA, U. S. A. 


HOREJSI, J. MeCL, A. AND SriSAROVA, 

J. 

The Mclaholisin of Aminoacids 
and Liver Functions. Acta Med. 
Scand., 00(211,) :217-2.70, A figs., 
JOSS. 

Urea concentration and amino-N 
are of no value in hepatic function de- 
terminations, while the ammonia ex- 
cretion can only be used with caution. 
The Glycine tolerance is of value. 
Insulin has a similar but less effect 
on amino-N to that on blood .sugar. 
Urea excretion is valuable in esti- 
mating hepatic function, a rising ex- 
cretion after glycine and a falling 
neogenic quotient are a favorable 
sign. There is reasonable agreement 
with results obtained by other tests 
for hepatic function. — J. F. W. (cour- 
tesy of Biological Abstracts). 



%izaA Sboctcyv 


You will appreciate that in presenting Alka-Zane ive confess to believ- 
ing that you are better able to prescribe for the treatment of acidosis 
than is the fruit peddler. 

You prescribe Alka-Zane for the practical reason that, when food is 
not enough, this palatable effervescent salt supplies the necessary sodium, 
potassium, calcium and magnesium for the replenishment and mainte- 
nance of the alkali reserve. These salts are present in Alka-Zane in their 
readily assimilable forms; as citrates, carbonates and phosphates. There 
are no lactates, tartrates or sulphates, and no sodium chloride. 

If you would like us to send you a professional trial supply of 
Alka-Zane, please ask for it on your letterhead. We shall be glad to 
send it. Alka-Zane is supplied in bottles of IV 2 , 4 and 8 ounces. 


ALKA-ZANE 

A William R. Warner Product for ACIDOSIS 


William R. WARNER & Company, Inc. • 113 West ISth street, New York City 
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GASTRON . . . 

The Add-Aqueous Extract of 
tlie entire stomach mucous membrane 
including the pyloric 

Tliis highly potent proteolytic concen- 
trate has suggested itself as offering a 
logical selective resource in gastric de- 
ficiency: helpful in protective preven- 
tive measures against anemia. 

In the progi'ess of clinical research and 
trial GASTRON has proved of con- 
.stantly increasing service and repute. 
GASTRON is pleasant to take and 
practicable for sj'stematic use. 


FAIRCHILD BROS. & FOSTER 

NEW YORK, N. Y. 



Shay, Gershon-Cohen, Pels 
Tube Four-Lumen 

“The Absorption and Dilution of 
Glucose Solutions in the Human 
Stomach and Duodenum.” 



Shay, Gershon-Cohen, Pels — Four-Lumen 
Ture described in "The American Journal 
of Digestive Diseases" October, 1939. 


MADE AND SOLD BY 

GEORGEP. p I I I I KI n & SON CO. 

ASCH » IW • i I— I— I I ^ V.# PHILADELPHIA 


Veuck, Sidney F., White, Julius and Linvis, Howard B. 
rfo Synthesis of Dicholylciistinc and Choliitc.ystcic 
Acid. J. Biol Cheni., je7(S):4TT-4S], IffSP. 

The peptide, dicholylcystine, has been synthe.sizcd and 
its oxidation to cholylcysteic acid described. The compounds 
are of interest in view of the suggestion that tlie conju- 
gation of cholic acid witli cystine may occur in the biolo- 
gical sj-nthesis of taurocholic acid. — J. White (Courtesy 
of Biol. Abst.). 

CONNOTATIONS 
H. J. Sims 
Denver, Colorado 

DeBcule recognized and named the "en w" typo of in- 
carcerated hernia. Lauenstcin in 1894 first described this 
type of hernia. Maydl in 1895 described 2 cases of strangu- 
lated hernia; in the first case, the distal end of the hernia 
remained in the abdomen, and the sac contained the ap- 
pendix. In the second case, the Fallopian tube was in- 
volved in the same manner as the appendix. In both 
instances, the distal ends of the organs were gangrenous, 
and that part contained within the sac showed only mild 
circulatory disturbances. Jlaydl used the term “retrograde 
incarcoration” to describe the condition. Schmidt in ISSO 
described such a formation in a strangulated umbilical 
hernia. Friedman in 1913 reviewed the cases reported in 
the literature. 

Hey in 1814 used the name, infantile hernia, to describe 
an encysted hernia. It has been suggested that he used the 
term because his description was drawn from an infant 
with such a hernia. Cooper in 1827 deseribed this variety 
of hernia and is usually given credit for its recognition. 

Erythromclalgia was first described by Wier Mitchell in 
1872. In 1878 he used the term erythromclalgia, signifying 
a red painful limb. 

The production of an artificial communication between 
the vena cava and portal vein for the relief of portal 
cirrhosis was first described by Eck, a Russian surgeon, 
in 1877. His work was confined to animals. Vidal of 
France, carried out this procedure on man. The patient 
lived four months .and died of cardiac disease. Rosenstein 
performed the second operation with temporary relief. 

Primary malignant disease of the appendix was recog- 
nized by Merling in 1838. The incidence occurred in a 
young girl dying from general peritonitis. Kalnszeck in 
1875 and Rokitansky in 18G7, each reported a case. In the 
absence of a microscopic examination and an inadequate 
description, the diagnosis is problematical. Wcnzel-Gruber 
in 1875 observed a cyst of the appendix. Laflorgue in 1893 
found only 17 tumors of the appendix in the literature. 
Among these there were 1 lipoma, 1 myoma, 2 lympha- 
denomas and 2 hydatid cysts. Murphy recorded 2 cases, 
and Oviatt and Carson a single case of myoma of the 
appendix. Kelly in 1905 reported a fibroid tumor of the 
appendix. 

Breneman, W. R. 

Variations in the Reaction of Chicks to Different 
Methods of Ad7ninistering Androgens. Rndocrinotngy, 
e4(l):5S-C2, 1039. 

Using White Leghorn cockerels, it was found that the 
relative elTectivencss of oreton and orcton-B, as measured 
by comb growth, was the same whether injected subcut. 
or intraperit. Both were more efficient administered 
subcut., but comb growth was always greater with 
orcton-B. Androstenedione and dehydroandrosterone were 
less effective than oreton or orcton-B. Androstenedione 
plus oreton-B was more effective than oreton plus oreton-B. 
Body weight was essentially the same in both control and 
injected chicks until after cessation of injections; then 
controls became progressively heavier. Baby cockerels given 
oreton plus orcton-B for the first 5 d.ays after hatching 
croivcd on the 7th day. Birds given oreton-B alone but in 




The Lame, the Languid, the Lazy 



Individuals who do not get about much, especially exces- 
sive eaters, are often troubled with cumulative effects 
of constipation. Salines are of benefit, taken at regular 
intervals, to eliminate the redundant feces which may 
gradually accumulate. 


^clL ItefLotlca 


a scientific saline pharmaceutical acts to provide liquid bulk 
which gently sets intestinal muscles to work to flush the 
colon of accumulated waste. Its mineral salts combat 
gastric hyperacidity. Digestion is aided by an increase 
of bile from liver and gall bladder. 

Sal Hepatica approaches the action of famous natural 
spring waters. Its sparkling effervescence lends superior 
palatability . . . Samples and literattxre upon request. 



Jtefiottca Flushes the Intestinal Tract and Aids 
Nature Totvard Re-establishing a Normal Alkaline Reserve. 


RRISTOL MYERS CO., ISnnWEST 50tli ST., NEW YORK, N. Y. 
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an amount o<|uaI to combined dosape of oreton plus 
oreton-I! crowded on the Sth day of acre. — D. Permnr 
(Courtesy of Biol. .Abst.). 

r.E.vr/, Kii. 

Cht'r (Irn FinfUti^s der X'ftffu.^rchnurj attf die Fcivcgun- 
[n’lt di'x Dichdarms. ctir/i. Exp. Path. n. Pharainh'ol., 
l'~ fiaX; 

Stinlie.s of the fruinca pifr and rabbit colon in .situ with 
recording by Sfraub’.s technique .showed that the pro.vimal 
colon re.sponded in essentially the same manner as the 
.small intc.stine to electrical vaRUs stimulation. Rc.sulfs 
were Ic.'.s certain with the di.stal colon. Often, after a 
Intent period of a few minutes, there was a general transi- 
toiy augmentation of function. Disturbed rhythm in the 
fatigued colon was made normal, or stopped peri.stalsis 
was overcome. A reaction like that of the small intestine 
to electrical vagus stimulation was seldom seen. The 
pro-ximal colon, like the small intestine, is evidently under 
the inOuence of the vagus. In the distal colon such in- 
fluence could not be recognized, although the different 
function of this section of the gut was modified, but did 
not always alter itself in the same way in response to 
electrical stimulus. — C. S. Leonard (Courtesy of Biol. 
Abst.). 

Qi ACKE.vnusii, Foi!nF.ST Ward, Platz, Blanche Riising 

AND Stf.kndock, Harry. 

Hat Acrodiniia and thr Essential Fatty Acids. J. 
\ntrition, 17(i) 1!>,3P. 

On a basal diet of purified casein, gluco.so and salts, 
supplemented with carotene, calciferol, synthetic B. and 
riboflavin, rats developed a severe dermatitis which de- 


veloped in over 500 animals within *1 to 6 weeks and which 
took on an acute and a chronic form; complete healing of 
either was obtained by the adm. of peanut oil or wheat 
germ oil. By a standardized technique cures were ob- 
tained with % drop of wheat germ oil, corn oil, or Wesson 
oil, 10 drops of coconut oil and 25 drops of butterfnt. The 
lesions were not prevented or cured by a supplement 
of lOdi hydrogenated cocoanut oil. The unsaponifiable 
fraction from wheat germ oil was devoid of potency. The 
ethyl esters prepared from the soap fraction contained all 
of the activity. When the unsaturated fatty acids were 
fractionally crystallized from acetone, the highest potency 
was obtained with a fraction separating between -50 and 
-75° C. One-half drop of ethyl linoleate per day was 
curative. — Authors (Courtesy Wister Bibl. Serv.). 

Dhavagudb, R. G. and Khadilkar, V. N. 

Tnic Achlorhydria and Anaemia. Indian J. Med. 

Itcs., 2B(S) :705-7.‘}0, 1939. 

A study of 75 cases of achlorhydria by fractional test- 
meal analysis was made. Majority of the cases showed 
varying grades of anaemia. To find out whether achlor- 
hydria was true or false subcut. inj. of 0.5 ec. of hista- 
mine acid phosphate (B.D.H.) was given after the fasting 
contents were taken out. 11 out of 76 showed free acid in 
fasting contents when the test was repeated. 25 showed 
free acid after histamine stimulation. Out of 76 cases nf 
achlorhydria 39 were found to be cases of true achlor- 
hydria, more than half of these w'ere cases of Addison’s 
pernicious anaemia or subacute combined degeneration of 
the cord, 4 Witt’s anaemia, 3 associated with ankylostoma 
infection and 5 of pellagra. The remaining were single 
instances of malaria, syphilis, cystitis, a.sthmn and dys- 
pepsia where the achlorhydria was probably accidental. — 
Authors (Courtesy of Biol. Abst.).. 


AS ONE 
PHYSICIAN 
TO ANOTHER... 


In Treating Constipation, 

This is What 9 Physicians 
Out of 10 Would Say . . . 

Nru linliitn of rliniitintion* ikmv dietary 
li.iMl* an* tlie Itasi^ <»f rno-Jt .^iicc'c^sfii! 
Irrntiuenl. Iloucver. in aiding in ihu 
rr-r'-taldi-lnnrnt of •iurli lta!)it.'S»a bland 
purr rninrral oil niay often be iiio«l 
brlpftil. Aiifl nou. in light of recent 
^linliet upon the rfTerl°i of Vitamin 1?-1 
in tl«e gn°‘lro-intr°‘tinal tract, tin? irn- 
[*ort;rnl fo<Hl factor may be an c.-sccntial 
in ri‘°‘toring nonnal tonu-* to the ncuro- 
mU'Ctdar mecliani-rn of the inte*.tine 5 . 



Both of These Important Aids 
are Present in Vita Nujol! 

VITA NUJOL it; a pleasant lasting 
iiiineral oil emulsion with pure cry.stal- 
line Vitamin H-1 added. The concen- 
tration of the vitamin is such that the 
recommended average dose of Vita 
iS’njol contain® the average mainte- 
nance requirements for an adult (400 
International Units), 

VITA NUJOL will be found to be 
helpful not only in the treatment of 


constipation, hnt wherever Vitamin 
JI-l deficiency may he a factor. Tins in- 
cludes such conditions as loss of appe- 
tite, the toxemias of pregnancy and 
ciironic alcoholism, gastric and duo- 
denal ulcers, and many oUier common 
syndromes, 

• • • 

postal card hrinf;s you free tarn* 
pics and descriptive literature. Stnnco 
Incnrporatedf 1 Park 
Are., Aeir Yorh^ N.Y. 

Nuiol 


VITA. 



Cotr. 9tanr« Inc. 





the pilot comes aboard passengers 
know that he will take them safely to port 


IN NUTRITIONAL ANEMIA 




WEEKS OF TREATMENT 
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HEM©©LOEGN 

Copper, like the skilled pilot, "delivers” the iron into the 
hemoglobin molecule. Copper serves as the catalyst or 
activator, brings about a faster, greater, and more com- 
plete response and with lower icon intake — thus simplify- 
ing medication, averting gastro-intestinal upsets which 
may occur from massive doses of iron, and improving 
patient cooperation. 

Since copper is essential to iron utilization, wJ^j}’ not be 
sure that copper is present? In Foundation-licensed Copper- 
Iron Compounds both iron and copper are always present 
in proper amounts and proportions. 

Medication is simplified. You no longer depend on 
copper reserves which may or may not be present in the 
body or in foods. You know that ample copper is always 
present for iron utilization when you prescribe these 
compounds. 


A composite graph of nine 
cases of infantile anemia studied 
by James H. Hutchison, M.D., 
Glasgow University, Depart- 
ment of Medical Pediatrics, 
shows the rise in hemoglobin 
resulting from iron alone, fol- 
lowed bythemaximumresponse 
when copper was added. This 
and many similar studies have 
amply demonstrated the im- 
portance of using copper with 
iron for nutritional anemia. A 
complete reprint of the Hutch- 
ison report, and other helpful, 
authoritative literature on the 
subject will be sent you free 
upon receipt of the coupon 
below. 


WISj flp^P mSBSESEARlCH FOUNDATION 


MADISON 

WISCONSIN 


Please send me the Hutchison reprint and other literature. 


AJDD-12-33 
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State 


760 


American Journal of Digestive Diseases 


CHECK POISON 

Restore Healthy Intestinal Tract 
before Rheumatism takes hold. 


It can be done. g 

Is being done ^ 

with 


Excellent Results Reported in firthritic Cases 

Doctors are enthusiastic about results obtained with 
Lactys, a new revolutionary lactobacillus acidophilus 
concentrate, produced under a new process which 
fortifies the acidophilus bacilli keeping them viable, 
removes surplus lactic acid and adds yeast vitamins. 

Patients derive direct benefit from the compressed 
acidophilus and Vitamin B complex without having 
to cope with an excessive amount of lactic acid. 

Lactys makes it possible for the first time, to carry 
sufficient quantities of lactobacilli directly into the 
intestines in a viable potent form. 

Both doctors and patients are pleased with the 
simplicity and convenience of the compressed 10 
gram doses of Lactys. 

Send today for free samples of Lactys, clinical 
tests and list of distributors. 

LACTYS INC., CopcuH Lane, Yonkers, N, Y, 
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*;;HOLACOCUE 


Authorities nprec that 
choleretics, whether 
bile salts or bile 
acids ere not cAo?a- 
OOpuen (they do not 
stimulate {rail bladder 
evacuation). 'The ef- 
fective and proven 
eholafiOfjHeii are fats 
and fatly odds.** 


EXICOI. 
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